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The  purpose  of  this  study  was  to  investigate  the 
effects  of  two  different  instructional  techniques  on  the 
reading  comprehension  skills  of  adolescents  with  traumatic 
brain  injury  (TBI).   Both  techniques  are  based  on  cognitive 
processing  theory.   The  two  techniques  studied  were  self- 
questioning  with  overt  verbalization  and  paraphrasing. 
Reading  comprehension  abilities  were  assessed  during 
training  and  one  week  after  completing  both  training  phases. 
Personal  satisfaction  with  procedures  and  instructional 
effects  was  evaluated  by  providing  each  subject  and  trainer 
with  a  questionnaire. 

Adolescents  with  TBI  (N=6)  who  were  9  to  15  years  in 
age  participated  in  this  study.   A  single  subject 

x 


multitreatment  design  across  a  single  behavior  was  used  to 
evaluate  the  effects  of  the  two  training  methods  on  each 
subject.   Training  phases  for  each  instructional  method 
consisted  of  five  sessions,  each  lasting  approximately  one 
hour. 

Training  for  self-questioning  with  overt  verbalization 
required  that  subjects  answer  scripted  questions  pertaining 
to  characteristics  of  matrices  before  choosing  a  correct 
pattern  to  complete  the  matrix.   As  part  of  the 
intervention,  after  completing  a  set  of  matrices,  each 
subject  answered  comprehension  questions  related  to  written 
passages  that  were  read  independently. 

During  paraphrasing  strategy  training  subjects  read 
selected  passages  with  a  trainer,  provided  the  main  idea  and 
details  of  each  paragraph,  and  answered  comprehension 
questions.   After  completing  paraphrasing  of  passages  with 
the  trainer,  each  subject  answered  comprehension  questions 
related  to  written  passages  that  were  read  independently. 

Analysis  of  results  revealed  that  paraphrasing  strategy 
instruction  could  result  in  positive  effects  on  reading 
comprehension  skills  of  adolescents  with  TBI.   Positive 
effects  from  self-questioning  training  were  not 
demonstrated.   One  week  after  completing  both  training 
phases  no  change  in  reading  comprehension  was  evidenced. 
The  paraphrasing  strategy  training  received  the  most 
favorable  satisfaction  ratings  from  subjects  and  trainers. 
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CHAPTER  I 
INTRODUCTION 

The  National  Head  Injury  Foundation  (1989)  reports  that 
each  year,  in  the  United  States,  over  one  million  children 
will  sustain  a  traumatic  brain  injury  (Michael  &  Finnegan, 
1995;  Savage,  1991;  Lehr ,  1990).   Of  those  children, 
approximately  90%  survive  (Begali,  1991)  and  70,000  to 
90,000  will  have  a  residual  cognitive  impairment  that  will 
affect  performance  of  daily  routines  (National  Head  Injury 
Foundation,  1989).   Sorenson  and  Kraus  (1991)  found  that  the 
highest  incidence  of  traumatic  brain  injury  (TBI)  occurs 
among  individuals  between  the  ages  of  16  and  25;  however, 
Mira,  Tucker,  and  Tyler  (1992)  report  that  the  incidence  is 
almost  as  high  for  young  children.   In  1985  over  125,000 
individuals  between  the  ages  of  5  and  24  reguired 
hospitalizations  due  to  a  traumatic  brain  injury  (Max, 
MacKenzie,  &  Rice,  1991). 

As  more  school  age  children  sustain  a  TBI  and  as  a  high 
percentage  of  these  children  return  to  the  public  education 
system,  schools  are  recognized  as  the  primary  provider  of 
services  for  individuals  with  TBI  (Ylvisaker,  Hartwick,  & 
Stevens,  1991).   This  responsibility  brings  with  it  the 
requirement  that  both  the  medical  and  educational 
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communities  develop  an  appropriate  coordinated  effort  to 
meet  the  unique  needs  of  this  population.   A  primary 
component  of  this  effort  will  be  integration  of  successful 
remediation  strategies  from  both  disciplines. 

The  focus  of  this  study  is  the  use  of  cognitive 
processing  skills  by  adolescents  with  TBI  to  improve  their 
reading  comprehension.   Depending  on  severity,  a  traumatic 
brain  injury  can  result  in  a  myriad  of  disabilities.   Most 
often  categorization  of  these  disabilities  is  in  one  of 
three  areas:  physical,  cognitive,  and  psychosocial. 
Physical  and  psychosocial  sequelae  have  a  significant  impact 
on  educational  success;  however,  cognitive  functioning  is 
the  factor  that  appears  to  affect  learning  the  most. 

In  a  hierarchical  schema  for  conceptualizing  cognitive 
activity  proposed  by  Whyte  (1986)  cognitive  operations 
(e.g.,  looking,  smelling,  hearing)  are  basic  mental 
activities  at  the  base  of  the  hierarchy.   Cognitive 
processes  (e.g.,  naming  ability,  problem  solving,  and  motor 
responses)  are  more  complex  and  comprise  many  different 
cognitive  operations.   A  skill  (e.g.,  reading)  is  an  even 
more  complex  level  of  functioning  and  requires  the 
coordinated  action  of  many  different  cognitive  processes. 
According  to  Whyte' s  model,  cognitive  functions  are  the 
foundation  for  skilled  behavior  and  treating  only  the 
"faulty  skilled  behavior"  will  have  little  impact  on  the 
cognitive  impairments  that  underlie  these  skills. 
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Researchers  point  out  that  difficulties  with  cognitive 
processing  abilities  such  as  attention,  memory,  problem 
solving,  self -monitoring,  coding  information,  perception, 
organization,  and  reasoning  often  accompany  even  mild  TBI 
(Begali,  1991;  Cohen,  1991;  Das,  Naglieri,  &  Kirby,  1994; 
Gerring  &  Carney,  1992  Harrington  &  Levandowski,  1987; 
Luria,  196  3;  Mira,  Tucker,  &  Tyler,  1992;  Tucker  &  Colson, 
1992).   According  to  Gordon  and  Hibbard  (1991)  and  Whyte 
(1986),  a  key  premise  of  learning  is  that  impaired  cognitive 
processes,  such  as  those  listed  above,  be  treated  before 
more  complex  skills. 

Understanding  cognitive  processing  deficits  associated 
with  TBI  and  providing  appropriate  instructional  methods 
based  on  theory  and  knowledge  are  an  increasingly 
significant  issues  (Michael  &  Finnegan,  1995);  however,  as 
Savage  (1988)  reported,  few  teachers  receive  training 
regarding  TBI.    Lack  of  readiness  and  capability  of  school 
personnel  to  provide  services  to  a  student  with  TBI  is 
listed  by  Blosser  and  DePompei  (1991)  as  one  of  five  major 
barriers  that  consistently  interfere  with  successful  school 

reentry. 

The  needs  of  students  with  TBI  challenge  educators  to 
develop  educational  programs  that  go  beyond  traditional 
models.   A  student's  cognitive  processing  abilities  that 
once  provided  the  foundation  for  traditional  educational 
approaches  may  now  interfere  with  learning.   Thus,  when 
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planning  a  child's  educational  program,  it  is  essential  to 
establish  a  link  between  the  theories,  knowledge  base,  and 
treatment  goals  of  the  rehabilitation  staff  and  the 
instructional  goals  and  strategies  of  teachers. 

The  cognitive  processing  framework  for  learning 
includes  concepts  from  developmental  (Flavell,  1985; 
Ginsburg  &  Opper,  1988),  behavioristic  (Skinner,  1975),  and 
information  processing  (Bracy,  1986)  models.   Luria's  (1963) 
model  of  brain-behavior  relationships  and  of  the  effects  of 
brain  damage  on  established  systems  within  the  brain  is  also 
included.   This  theoretical  model  of  cognitive  processing  is 
not  intended  to  be  considered  the  only  means  by  which 
learning  occurs.   Instead,  it  should  be  considered  one  of 
many  mechanisms  by  which  learning  can  be  better  understood 
and  intervention  strategies  developed.   An  analysis  of  the 
concepts  of  other  theories  of  learning  is  beyond  the  scope 
of  this  paper. 

Statement  of  the  Problem 

An  increasing  number  of  students  are  reentering  the 
educational  environment  following  TBI.   Because  of  their 
injuries  they  are  experiencing  cognitive  deficits  that 
interfere  with  learning.   The  challenge  in  educational 
programming  for  students  with  TBI  is  to  integrate  successful 
cognitive  remediation  methods  with  instructional  technigues 
so  that  learning  in  the  classroom  takes  place.   Gerring  and 
Carney  (1992)  point  out  that  this  challenge  is  difficult  due 


5 
to  the  lack  of  current  literature  regarding  rehabilitation 
of  children  and  the  few  empirical  investigations  concerning 
academic  difficulties  of  students  with  TBI.   Additionally, 
researchers  report  that  many  instructional  strategies  being 
recommended  are  based  on  successes  and  failures  of  other 
special  needs  populations  and  are  not  designed  specifically 
for  individuals  with  TBI  (Gordon  &  Hibbard,  1991). 

The  problem  investigated  in  this  study  was  to  evaluate 
the  effects  of  two  different  instructional  technigues  on  the 
reading  comprehension  skills  of  adolescents  with  TBI.   Both 
instructional  technigues  are  based  on  cognitive  processing 
theory  (Das,  Naglieri,  &  Kirby,  1994)  and  use  technigues  to 
improve  simultaneous  processing  and  planning  skills.   One 
technique  is  a  self-questioning  strategy  using  materials  and 
methods  that  are  similar  to  those  often  used  in  cognitive 
rehabilitation  settings  and  dissimilar  to  typical  classroom 
activities.   The  Strategies  Instruction  Model  (Deshler  & 
Lenz,  1989)  is  used  as  the  foundation  for  the  second 
technique  which  is  a  paraphrasing  strategy.   The 
paraphrasing  strategy  uses  materials  and  methods  which 
simulate  those  often  used  by  educators  in  the  classroom. 
The  objective  of  this  study  was  to  provide  an  empirical  test 
of  both  techniques  with  adolescents  with  TBI. 
Purposes  of  the  Study 
The  primary  purposes  of  this  study  were  twofold: 
first,  to  investigate  the  effects  on  reading  comprehension 


6 
of  cognitive  process  training  and,  second,  to  establish  a 
social  validation  measure  concerning  the  instructional 
program.   This  measure  was  obtained  through  a  questionnaire 
completed  by  each  subject  and  each  trainer.   The  following 
questions  were  addressed  in  this  study: 

Ql:   What  are  the  effects  of  training  for  self- 
questioning  skills  on  reading  comprehension? 
Q2:   What  are  the  effects  of  training  for  paraphrasing 

strategy  skills  on  reading  comprehension? 
Q3:   One  week  after  completing  training  in  process  and 
strategy  use,  what  are  the  subject's  reading 
comprehension  scores  compared  to  those  achieved 
immediately  after  all  training  ended? 
Q4:   Do  subjects  report  satisfaction  with  the  newly 

acquired  reading  comprehension  strategies? 
Q5:   Do  trainers  report  satisfaction  with  training 
procedures  and  results? 

Rationale  of  the  Study 
Students  reentering  school  after  a  traumatic  brain 
injury  often  experience  many  difficulties.   For  those 
considered  to  have  had  a  mild  brain  injury,  researchers 
identify  cognitive  deficits  such  as  decreased  attention, 
memory  loss,  slowed  information  processing,  disorganization, 
and  poor  self-regulation  as  contributing  most  significantly 
to  these  difficulties  (Gerring  &  Carney,  1992;  Gordon  & 
Hibbard,  1991;  Telzrow,  1987).   Injuries  in  the  frontal  and 
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temporal  lobes  of  the  brain  are  common  and  result  in 
deficits  primarily  in  learning  and  memory,  planning  and 
organization,  attention  and  concentration,  and  emotional 
control  (Kay,  1986).   Das  (1985)  has  specifically  associated 
reading  comprehension  skills  with  cognitive  processing 
abilities  primarily  found  in  the  frontal  and  temporal  lobes. 

Strategy-related  instructional  programs  have  received 
considerable  attention  in  recent  years  (Deshler  &  Lenz, 
1989;  Pearson  &  Gallagher,  1983;  Pressley,  1990).   Decoding 
and  reading  comprehension  are  often  targeted  as  primary 
cognitive  processing  areas  of  these  recommended  strategies 
(Bergman  &  Schuder,  1992;  Paris,  Lipson,  &  Wixson,  1983; 
Pressley,  Johnson,  Symons,  McGoldrick,  &  Kurita,  1989;  Rich 
&  Pressley,  1990).   The  strategies  instructional  approach  is 
supported  through  research  like  that  conducted  at  the  Kansas 
Institute  for  Research  in  Learning  Disabilities  (KU-IRLD) . 
The  intervention  model  supported  by  KU-IRLD  is  called  the 
Strategies  Intervention  Model. 

The  successful  results  of  methods  such  as  the 
strategies  instruction  approach  and  direct  instruction 
(Engelmann,  Hanner,  &  Johnson,  1989)  have  greatly  influenced 
recommendations  made  to  educators  regarding  instructional 
strategies  for  students  with  TBI.   However,  there  have  been 
few  empirical  studies  with  this  specific  population  to 
support  these  recommendations.   It  appears  educational 
recommendations  are  being  made  from  an  interpretation  of 
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theory,  research,  and  medical  findings  regarding  cognitive 
remediation  in  the  rehabilitation  setting  and  from  results 
of  studies  with  students  with  learning  disabilities. 

In  designing  cognitive  processing  and  skills 
remediation  programs  for  students  with  TBI ,  educators 
confront  the  following  challenges:  (a)  implementing 
instructional  strategies  based  on  performance  results  of 
populations  other  than  TBI,  (b)  interpreting  clinical 
rehabilitation  techniques  and  applying  them  to  classroom 
instruction,  (c)  understanding  a  disability  for  which  they 
have  received  little  or  no  preservice  or  inservice  training, 
and  (d)  combining  pedagogy  based  on  familiar  theories  of 
learning  with  unfamiliar  theoretical  models  of 
neuropsychology.   Challenges  such  as  these  impede  the 
process  of  modifying  present  educational  environments  to 
reflect  an  integration  of  both  cognitive  process  training 
and  direct  training  of  skills.   According  to  Gordon  and 
Hibbard  (1991)  "the  most  efficacious  approach  to  the 
retraining  of  complex  behavior  is  one  that  includes 
retraining  of  both  cognitive  processes  and  skills.   Training 
of  cognitive  processes  provides  the  necessary  foundation  for 
the  more  complex  task  of  learning  new  skills  and  behaviors" 
(p. 16). 

Studies  which  consisted  of  a  combination  of  cognitive 
process  and  specific  skill  training  have  shown  improvemer.-: 
in  job  performance  (Burke,  Zencius,  Weslowski,  &  Doubleday, 
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1991);  improved  memory,  attention,  and  problem  solving 
(Ruff,  Baser,  Johnston,  Marshall,  Kluaber,  Klauber,  & 
Minteer,  1989);  and  adaptive  behaviors  in  children  (Light, 
Neumann,  Lewis,  Morecki-Oberg,  Asarnow,  &  Satz,  1987).   If 
effective  educational  models  are  to  be  designed  for  the 
development  of  functional  skills  by  school  age  individuals 
with  TBI,  instructional  methods,  based  on  empirical  studies 
and  an  understanding  of  sound  theories  of  cognitive 
processing,  must  be  incorporated  into  formerly  intact 
learning  paradigms  (Cohen,  Joyce,  Rhoads,  &  Welks,  1985; 
Gordon  &  Hibbard,  1991;  Light,  et  al.  1987). 
Definition  of  Terms 

Coding  is  when  new  or  incoming  information  is 
interpreted  in  terms  of  what  we  already  know  (Das,  Naglieri, 
&  Kirby,  1994) . 

Cognition  is  the  general  concept  of  knowing, 
perceiving,  remembering,  imagining,  conceiving,  judging,  and 
reasoning  (Savage  &  Wolcott,  1988). 

Cognitive  rehabilitation  is  therapeutic  intervention 
aimed  at  facilitating  the  recovery  of  mental  skills 
disrupted  as  a  result  of  brain  injury.   These  include 
processes  by  which  sensory  information  is  taken  in, 
organized,  comprehended,  stored,  retrieved  and  used; 
attention,  perception,  memory,  problem-solving,  and  self- 
regulation  (Savage  &  Wolcott,  1988). 
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Cortex  is  the  outer  convoluted  surface  of  the  brain 
composed  of  nerve  cell  bodies  and  their  synaptic 
connections.   It  is  the  highest  and  most  complexly  organized 
center  of  the  brain.   It  is  typically  divided  into  four  main 
lobes:  frontal,  temporal,  parietal,  and  occipital  (Begali, 
1991)  . 

Executive  functions  include  anticipation,  goal 
selection,  planning,  monitoring,  and  efficient  processing  of 
information  (Gerring  &  Carney,  1992). 

Frontal  lobe  is  the  area  of  the  brain  located  at  the 
front  of  the  head.   It  is  the  most  advanced  part  of  the 
brain  developmentally .   The  frontal  lobe  consists  of  the 
primary  motor  cortex,  the  supplementary  motor  areas,  and  the 
prefrontal  areas.   The  prefrontal  cortex  is  involved  in  the 
regulation  of  attention  and  the  performance  of  executive, 
social  discourse,  and  interpersonal  functions  (Gerring  & 
Carney,  1992). 

Learning  strategies  is  an  approach  to  learning  in  which 
the  goal  is  for  students  to  learn  how  to  learn  rather  than 
learn  specific  curriculum  content.   It  is  defined  as 
technigues,  principles,  or  rules  that  a  student  uses  to 
learn,  to  solve  problems,  and  to  complete  tasks 
independently  (Deshler  &  Schumaker,  1986). 

Occipital  lobe  is  the  posterior  part  of  each  cerebral 
hemisphere.   It  contains  the  visual  cortex  and  the  visual 
association  areas  (Gerring  &  Carney,  1992). 
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Organization  is  the  ability  to  arrange  or  group 
information  in  a  manner  that  improves  task  efficiency 
(National  Head  Injury  Foundations,  1985). 

Parietal  lobe  is  in  the  top,  midportion  of  the  cortex. 
It  extends  from  the  central  Rolandic  sulcus  to  the  parieto- 
occipital fissure;  it  receives  and  integrates  general  senses 
and  muscular  sensations  (Savage  &  Wolcott,  1988). 

Planning  is  a  set  of  decisions  or  strategies  an 
individual  adopts  and  modifies  to  solve  a  problem  and  to 
reach  a  goal  (Das,  Naglieri,  &  Kirby,  1994). 

Premorbid  is  the  period  prior  to  the  onset  of  illness 
or  injury  (Savage  &  Wolcott,  1988). 

Problem  solving  is  the  ability  to  analyze  information 
related  to  a  given  situation  and  generate  appropriate 
response  options.   It  is  a  sequential  process  that  typically 
proceeds  by  first  identifying  the  problem;  generating 
response  options;  evaluating  appropriateness  of  response 
options;  selecting  and  testing  a  response;  and  analyzing  as 
to  whether  a  solution  has  been  reached  (National  Head  Injury 
Foundation,  1985). 

Sequelae  are  the  consequences  or  aftereffects  of  an 
injury  (Mira,  Tucker,  &  Tyler,  1992). 

Simultaneous  processing  occurs  when  relationships 
between  pieces  of  information  are  used  to  produce  a  single 
or  integrated  code;  it  involves  the  production  of  a  single 
code  from  an  ordered  set  of  information  (e.g.;  remembering  a 
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telephone  number  by  looking  for  and  recalling  a  general 
pattern  of  the  numbers,  reading  comprehension  skills)  (Das, 
Naglieri,  &  Kirby,  1994). 

Successive  processing  is  when  information  is  put  in 
seguence  and  coded;  it  may  or  may  not  have  been  presented 
seguentially.   The  only  relationship  seen  to  exist  in  the 
information  is  the  seguential  or  temporal  one  (e.g.; 
remembering  a  telephone  number  by  the  order  of  the 
individual  numbers  only,  word  attack  skills)  (Das,  Naglieri, 
&  Kirby,  1994) . 

Temporal  lobe  is  that  portion  of  the  brain  below  the 
lateral  fissure  between  the  occipital  and  frontal  lobes 
(Savage  &  Wolcott,  1988).   This  lobe  contains  language, 
auditory,  and  memory  areas  (Gerring  &  Carney,  1992). 

Traumatic  brain  injury  is  an  insult  to  the  brain,  not 
of  a  degenerative  or  congenital  nature  but  caused  by  an 
external  physical  force,  that  may  produce  a  diminished  or 
altered  state  of  consciousness,  which  results  in  impairment 
of  cognitive  abilities  or  physical  functioning  (National 
Head  Injury  Foundation,  1985). 

The  Florida  Department  of  Education  definition:   A 
traumatic  brain  injury  is  an  acguired  injury  to  the  brain 
caused  by  an  external  physical  force  resulting  in  total  or 
partial  functional  disability  or  psychosocial  impairment,  or 
both,  that  adversely  affects  educational  performance.   The 
term  includes  open  or  closed  head  injuries  resulting  in 
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impairments  in  one  (1)  or  more  of  the  following  areas: 
cognition;  language;  memory;  attention;  reasoning;  abstract 
thinking;  judgment;  problem-solving;  sensory,  perceptual  and 
motor  abilities;  psychosocial  behavior,  physical  functions, 
information  processing,  or  speech.   The  term  does  not 
include  brain  injuries  that  are  congenital  or  degenerative 
or  brain  injuries  induced  by  birth  trauma. 
Delimitations  of  the  Study 
The  scope  and  focus  of  this  study  have  been  delimited 
by  geographic  region,  subject  characteristics,  and 
measurement  procedures.   Students  from  three  school 
districts,  Clay,  Duval,  and  Volusia  were  included.   These 
districts  are  located  in  northeast  Florida.   Participants  in 
the  study  were  six  students  enrolled  in  the  public  school 
system.   Students  were  aged  9-15  and  had  a  medical  diagnosis 
of  traumatic  brain  injury,  as  defined  by  the  National  Head 
Injury  Foundation.   Deficits  of  at  least  a  moderate  level  in 
the  frontal  and/or  temporal  lobes  were  identified  by  a 
neuropsychologist  when  the  student  was  receiving 
rehabilitation  treatment.   Each  student  was  at  least  18 
months  post — injury  and  no  more  than  48  months  post — injury. 
Each  student  was  assessed  as  having  at  least  a  third  grade 
reading  comprehension  level.   Additionally,  students  were  at 
least  18  months  below  grade  placement  level  in  reading 
comprehension  skills  (as  defined  by  the  Woodcock-Johnson 
Test  of  Achievement  III).   Students  with  significant 


14 
intellectual,  physical,  sensory,  or  memory  impairments 
before  or  after  the  injury  were  not  included.   No  procedures 
for  randomizing  were  applied,  and  there  was  no  consideration 
given  to  sex,  race,  or  socioeconomic  status  of  the  subjects. 

The  study  was  delimited  by  the  procedures  used  to  train 
and  measure  the  dependent  variables.   Training  for  the 
cognitive  processing  abilities  of  planning  and  simultaneous 
processing  was  based  on  procedures  used  in  previous 
investigations  of  planning  by  Das,  Naglieri,  and  Kirby 
(1994).   The  procedures  for  using  self-questioning  with 
matrices  were  based  on  an  investigation  by  Cormier,  Carlson, 
and  Das  (1990).   The  paraphrasing  strategy  instruction  was 
based  on  the  strategies  intervention  model  by  Schumaker, 
Denton,  and  Deshler  (1984).   Reading  comprehension  was 
assessed  using  reading  passages  and  questions  from  the  Timed 
Readings  series  by  Jamestown  Publishers. 

Limitations  of  the  Study 

Generalization  of  the  results  of  this  study  is  limited 
by  subject  selection.   The  participants  were  those  meeting 
the  specified  criterion  for  age,  type  of  brain  injury,  and 
ability  level.   The  subject's  previous  training  in  reading 
comprehension  may  limit  this  investigation;  however,  no 
subject  received  training  in  reading  comprehension  beyond 
that  included  in  this  study  while  the  investigation  took 
place.   Therefore,  internal  validity  is  strengthened. 
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Spontaneous  recovery  of  cognitive  abilities  may  have 
affected  the  results  of  this  study.   Since  subjects  were  at 
least  18  months  post — injury  and  the  study  took  place  over  a 
relatively  short  period  (six  to  eight  weeks),  the  risk  to 
internal  validity  is  diminished  significantly. 

Nonrandom  selection  and  small  numbers  of  subjects  may 
be  considered  a  limitation  of  external  validity;  however, 
this  limitation  is  decreased  by  the  procedures  used.   This 
study  adhered  to  those  recommendations  by  Tawney  and  Gast 
(1984)  for  single  subject  experimental  research.   A 
multitreatment  design  was  used  to  evaluate  the  effectiveness 
of  two  interventions  introduced  singly.   This  design 
provided  evidence  of  treatment  effectiveness  by  replicating 
effects  within  the  same  subject  at  different  points  in  time. 

Each  treatment  phase  was  conducted  for  five  sessions, 
each  session  was  approximately  one  hour  long.   A  longer 
treatment  phase  may  provide  a  more  thorough  evaluation  of 
the  effectiveness  potential  of  a  particular  treatment. 
However,  the  purpose  of  this  study  was  to  investigate  the 
treatment  effect  during  this  five  hours  of  training  only. 
Summary  and  Overview  of  Chapter  II 

Educators  are  often  instructed  to  use  cognitive 
processing  techniques  as  the  basis  for  the  instruction  of 
students  with  TBI.   Few  cognitive  processing  training 
techniques  appear  to  relate  to  the  pragmatic  skills  and 
teaching  methods  used  in  the  classroom.   Additionally,  there 
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has  been  little  research  on  the  effects  of  cognitive 
processing  technigues  for  children.   Some  models  have  been 
successfully  used  by  students  with  learning  disabilities  but 
there  is  a  lack  of  empirical  evidence  of  the  efficacy  of 
these  instructional  approaches  with  students  who  have  a 
traumatic  brain  injury. 

The  purpose  of  this  study  was  to  investigate  the 
effects  of  two  instructional  technigues,  based  on  cognitive 
processing  theory,  on  reading  comprehension  for  adolescents 
with  TBI.   Two  different  instructional  technigues  will  be 
used;  these  technigues  are  self-guestioning  with  overt 
verbalizations  and  paraphrasing  strategy  training. 

With  the  increasing  number  of  students  with  TBI 
reentering  the  educational  environment,  effective 
educational  methods  must  be  developed.   The  intent  of  the 
present  investigation  was  to  contribute  to  the  knowledge 
base  needed  to  develop  effective  teaching  models. 

In  Chapter  II,  a  review  of  the  cognitive  processing 
theory  of  Das — Planning,  Arousal,  Simultaneous,  and 
Successive  Processing  (PASS) — is  presented  along  with  an 
analysis  of  the  literature  as  it  relates  to  remediation  of 
planning  and  simultaneous  processing  deficits.   A  review  of 
literature  related  to  the  Strategy  Intervention  Model, 
paraphrasing,  cognitive  rehabilitation,  and  educational 
strategies  for  adolescents  with  TBI  is  included. 


CHAPTER  II 
REVIEW  OF  LITERATURE 

Teaching  models  and  cognitive  rehabilitation  techniques 
guide  the  design  of  instructional  strategies  for  children 
with  traumatic  brain  injury  (TBI).   In  Chapter  II,  a  summary 
and  analysis  of  the  literature  related  to  cognitive 
remediation  and  educational  instruction  for  adolescents  with 
TBI  is  presented.   First,  a  review  of  the  cognitive 
processing  theory  of  Das,  Naglieri,  and  Kirby  (1994), 
Planning,  Arousal,  Simultaneous,  and  Successive  processing 
(PASS),  is  included.   To  develop  a  historical  foundation, 
literature  that  served  as  the  basis  for  this  theory  was 
briefly  reviewed.   Literature  involving  experimentation  in 
the  relationship  between  cognitive  processing  and  reading 
comprehension  has  been  examined  and  related  to  the  PASS 
theoretical  model.   Basic  principles  of  the  Strategy 
Intervention  Model  (Deshler  &  Lenz,  1989)  were  presented 
together  with  a  review  of  strategies  for  improving  reading 
comprehension . 

Additionally,  characteristics  of  adolescents  with  TBI 
that  are  relevant  to  development  of  cognitive  processing  are 
discussed.   The  chapter  concludes  with  an  analysis  of  these 
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characteristics  and  their  relationship  to  cognitive 
rehabilitation  and  educational  remediation  strategies. 

Theoretical  Orientations 
Theory  of  Cognitive  Processing 

In  the  mid-1920s  the  Soviet  psychologist  Vygotsky 
opposed  leading  psychological  theories  of  the  time  and 
proposed  a  theory  of  localized  mental  functions.   Vygotsky 
established  the  idea  of  a  system  of  highly  differentiated 
cortical  zones  working  simultaneously  and  accomplishing  new 
tasks.   His  theory  of  dynamic  development  and  interaction 
within  the  brain  provided  the  foundation  for  much  of  the 
research  on  cognitive  development  and  rehabilitation,  an 
area  of  science  now  known  as  neuropsychology. 

A.R.  Luria  developed  a  neuropsychological  model  in 
which  a  functional  relationship  between  areas  of  the  brain 
and  specific  behavior  was  presented  (Luria,  1963).   Studies 
by  Luria,  in  the  1940s,  of  the  restoration  of  function  after 
brain  injury  describe  the  brain  as  having  the  ability  to 
transfer  some  or  all  of  a  particular  function  to  an  area  of 
the  brain  not  damaged.   Restorative  therapy,  as  Luria  called 
it,  is  accomplished  through  various  procedures;  substitution 
to  an  alternate  area  of  the  brain  and  reorganization  within 
the  functioning  system  are  two  procedures  addressed  by 
Luria.   Luria 's  finding  that  patients  could  relearn  certain 
impaired  skills  by  changing  to  strategies  that  relied  on 
intact  functions  was  a  significant  contribution  to  cognitive 
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rehabilitation.    Armstrong  (1989)  cites  this  theory  of 
plasticity  of  functions  as  the  primary  basis  for  present 
clinical  methods  of  rehabilitation. 

It  is  the  functional  units  theory  developed  by  Luria 
that  Das  and  his  colleagues  used  as  the  foundation  for  PASS. 
After  Luria  observed  behavioral  dysfunctions  following 
lesions  in  the  brains  of  military  patients  he  determined 
that  there  were  three  main  functional  divisions  (Das, 
1984a).  These  functional  units  are  concerned  with  (1) 
attention  and  arousal;  (2)  coding  information;  and  (3) 
planning  and  decision  making.   This  notion  of  functional 
organization 

together  with  the  theory  of  plasticity  has  guided  much  of 
the  research  in  cognitive  processing. 
The  Cognitive  Processing  Theory  of  Das 

The  Planning,  Attention,  Simultaneous,  and  Successive 
coding  (PASS)  model  of  cognitive  processing  draws  from  both 
information-processing  and  neuropsychological  frameworks. 
This  model  was  initially  presented  by  Das,  Kirby,  and  Jarman 
(1979),  and  revised  by  Das,  Naglieri,  and  Kirby  (1994).   In 
1973  Das  broke  away  from  the  standard  hierarchical  structure 
of  processes  between  the  three  functional  units.  Instead,  he 
emphasized  interaction  and  bonding  between  all  cognitive 
abilities.   Additionally,  perceptual,  memory,  and  concept 
formation  skills  were  identified  as  being  a  part  of  each  of 
the  three  functional  units.   In  1994  Das,  Naglieri,  and 
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Kirby  presented  their  revisions  of  their  original  model  of 
cognitive  processing.   These  revisions  reflected  an  even 
greater  emphasis  on  planning  and  attention  and  the 
interaction  of  all  three  functional  units  within  the  brain. 

The  PASS  model  views  behavior  in  terms  of  three 
functional  units:  planning,  attention,  and  information 
coding  (simultaneous-successive  processing)  (Das,  Mensink,  & 
Jenzen,  1990,  Das,  Naglieri,  &  Kirby,  1994).   Each 
functional  unit  is  primarily  associated  with  a  specific  area 
of  the  brain;  however,  the  processes  within  each  unit  are 
not  considered  to  be  exclusive  to  any  one  area.   This  model 
is  not  completely  new;  however,  it  offers  a  comprehensive 
model  to  conceptualize  cognitive  processing  and  sets 
remediation  and  measurement  into  a  framework  of  specific 
brain  functions  and  behaviors.   Additionally,  this  model 
operationalizes  the  cognitive  functions  identified  by  Luria. 
First  Functional  Unit:   Attention  and  Arousal 

The  three  functional  units  work  in  concert  to  provide 
specific  functions  to  routine  tasks.   The  first  functional 
unit  is  responsible  for  regulating  cortical  tone  (arousal) 
and  maintenance  of  attention.   It  is  associated  with  the 
brain  stem,  diencephalon ,  and  medial  regions  of  the 
hemispheres  (Luria,  1963).   According  to  Das,  Naglieri,  and 
Kirby  (1994)  this  unit  is  at  the  base  of  human  mental 
processes.   Too  much  or  too  little  arousal  in  this  unit 
affects  performance  within  the  other  two  units  for  coding 
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information  and  planning  action.   An  analysis  of  research 

regarding  the  theory  of  activation  (Duffy,  1957)  supports 

this  concept.   According  to  studies  by  Duffy  (1957)  and 

Malmo  (1959)  the  degree  of  activation  of  the  ascending 

reticular  activating  system  (ARAS)  accompanies  certain  overt 

response  variations.   Duffy  reported  that  the  degree  of 

activation  appeared  to  affect  the  speed,  the  intensity,  and 

the  coordination  of  responses.   Both  Duffy  (1957)  and  Malmo 

(1959)  described  the  relationship  between  activation  and 

behavioral  efficiency  as  an  inverted  U.   The  level  of 

performance  rises  from  low  activation  up  to  a  point  that  is 

optimal  for  a  given  function;  activation  beyond  this  optimal 

point  produces  a  fall  in  performance  level.   Within  the  PASS 

model  it  is  the  level  of  arousal  and  its  interaction  with  an 

individual's  ability  to  code  information  and  plan  behavior 

that  forms  behavioral  responses. 

Second  Functional  Unit:   Information  Coding — Simultaneous 
and  Successive  Processing 

The  second  functional  unit  is  responsible  for 

receiving,  coding,  and  retaining  information  (i.e., 

processing  information)  (Das,  Naglieri,  and  Kirby,  1994). 

The  functions  of  this  unit  are  primarily  associated  with  the 

frontal  and  temporal  lobes  of  the  brain.   According  to  both 

Luria  (1963)  and  Das  et  al.  (1994)  "there  is  strong  evidence 

for  distinguishing  two  basic  forms  of  integrative  activity 

of  the  cerebral  cortex,  by  which  different  aspects  of  the 
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outside  world  may  be  reflected"  (p. 15).   These  two  types  of 
processes  are  simultaneous  and  successive. 

Simultaneous  processing  involves  the  integration  of 
stimuli  into  groups.   Successive  processing  involves  the 
integration  of  stimuli  into  a  particular  series  (Das, 
Naglieri,  &  Kirby,  1994).   Studies  by  Das  (1973)  and  Das  and 
Malloy  (1975),  based  on  Luria's  theory  regarding 
simultaneous  and  successive  processing,  provided  a 
foundation  for  research  in  this  area.   The  focus  of  these 
studies  was  to  support  the  alternatives  of  simultaneous  and 
successive  processing  to  the  previously  assessed  cognitive 
abilities  of  memory  and  reasoning. 

Das  (1973)  conducted  a  two-factor  analysis  on  cognitive 
test  scores  of  150  boys,  9-11  years  old.   All  subjects  were 
given  Raven's  Coloured  Progressive  Matrices,  Graham- 
Kendall's  Memory  for  Designs,  a  task  measuring  visual  short- 
term  memory,  a  figure-copying  task,  and  a  word-reading  test. 
The  two-factor  analysis  was  interpreted  to  show  that  the 
common  factors  between  these  tests  are  simultaneous  and 
successive  integration  and  speed.   Raven's  Progressive 
Matrices,  the  figure-copying  task,  and  Graham-Kendall's 
Memory  for  Designs  had  significant  loadings  on  a  factor 
called  simultaneous  processing.   Short-term  memory  had 
significant  loadings  on  a  factor  called  successive 
processing.   Speed  was  most  closely  related  to  word-reading 
time.   Das  concluded  that  simultaneous  versus  successive  is 
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a  more  accurate  classification  of  cognitive  abilities  thar. 
reasoning  versus  memory. 

Das  and  Molloy  (1975)  expanded  on  previous  research 
when  they  compared  the  factor  loadings  for  a  battery  of 
cognitive  tests  and  included  tests  of  intelligence  and 
achievement.   A  battery  of  tests  was  given  to  60  boys  in 
grades  one  and  four.   These  tests  were  Raven's  Coloured 
Matrices,  figure  copying,  memory  for  designs,  auditory 
short-term  memory,  visual  short-term  memory,  cross-modal 
coding,  word  reading  and  color  naming,  digit  span — forward 
and  backward,  a  map  task,  and  the  Peabody  Picture  Vocabulary 
Test.   As  in  the  previously  discussed  study,  three  factors 
emerged  and  were  named  successive,  simultaneous,  and  speed. 
Differences  in  factor  loadings  on  some  tasks  for  the  two  age 
groups  suggested  developmental  differences  in  coding  of 
information.   Das  and  Molloy  observed  that  the  younger 
children  had  a  greater  degree  of  strategy  ambivalence  and 
lacked  effective  use  of  stimulus  exposure  time. 

To  expand  the  original  battery  of  tests,  Das  and  Malloy 
added  digit  span,  intelligence,  and  school  achievement.   Of 
significance  was  reading  achievement;  it  emerged  as  a  new 
and  separate  factor.   This  finding  is  supported  by  later 
research  (Das,  Leong,  &  Williams,  1978;   Das,  Naglieri,  and 
Kirby,  1994;  Kirby  &  Robinson,  1987)  indicating  that  reading 
comprehension  loads  in  both  simultaneous  and  successive 
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processing  but  loads  most  heavily  in  an  additional  cognitive 
functioning  area  named  planning. 

The  results  of  the  study  by  Das  and  Malloy  support 
earlier  findings  regarding  the  two-process  distinction 
(simultaneous  and  successive)  made  by  Luria  and  Das.   The 
study  by  Das  and  Molloy  was  unigue  in  that  educational 
recommendations  were  made.   They  suggested  that  educational 
approaches  should  interact  with  cognitive  processes  and  be 
modified  based  on  individual  process  strengths  and 
weaknesses;  addressing  improvement  in  both.   Kirby  and 
Robinson  (1987)  in  their  study  on  reading  disabilities  also 
addressed  educational  implications.   In  a  study  of  105 
children  with  reading  disabilities,  children  with  the  most 
significant  reading  problems  were  found  to  employ  processing 
strategies  that  did  not  match  the  task  reguirement. 
Therefore,  Kirby  and  Robinson  suggested  that  training  in 
processing  weaknesses  and  using  processing  strengths  may  be 
an  appropriate  instructional  technigue  that  would  carry  over 
to  academic  achievement. 
Third  Functional  Unit:   Planning 

The  third  functional  unit  in  the  PASS  model  is 
responsible  for  planning  and  organizing  one's  behavior. 
This  unit  is  primarily  associated  with  the  frontal  and  pre- 
frontal areas  of  the  brain.   It  allows  an  individual  to  form 
a  plan  of  action,  carry  the  plan  out,  and  verify  the 
effectiveness  of  the  plan  (Das,  Naglieri,  &  Kirby,  1994). 
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Routine  problem  solving   is   accomplished  through  an 
interaction  of   the  first   functional   unit  providing 
appropriate  attention,    the   second   functional   unit   processing 
components  of  the  problem,    and  the  third  functional   unit 
developing,    carrying  out,    and   evaluating  plans  of   action.      A 
general  knowledge  base,    developed  through  experiences   and 
stored   in  memory,    provides   the   context   in  which  all   of   these 
cognitive   processes   operate    (Figure    2.1). 

Most  earlier  studies   using   Das's  model   focused  on 
simultaneous  and  successive   coding;    however,   Ashman    (1985) 
cited  his   initial   study  conducted   in   1978  which   focused  on 
the  planning  abilities   of   subjects   who  were  mentally 
disabled  and  subjects  who  were   not.      Ashman  reported   that 
individuals  who  were  mentally  disabled  and   learned   specific 
strategies  to  retain  or   recall    information  did  not 
demonstrate   flexibility   in  planning   strategic  behavior. 
According   to  Ashman,    this    lack   of    flexibility   and   planning 
leads   to   ineffective  and   inefficient  use  of   strategies. 

Das    (1984b)    further   relates   the   use  of   strategies   to 
planning  skills.      In  conducting   tests   to  strengthen   the 
validity  of  measures  of   planning,    Das's  research  procedures 
followed   two  methods:    (a)    marker   tests   of   planning   were 
related  to  a  task  that   involved   strategy  use;    and    (b) 
individuals  were  selected  who  were  good  versus  poor   on   a 
marker  task  to  observe   their  behavior   in  a  game  of   strategy. 
Das    (1984b)    cites   an   example   of    such   a   test.      Heemsbergen 
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Figure  2.1  The  PASS  Model  of  Ability 
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(1980),  in  an  unpublished  dissertation,  studied  the 
performance  of  60  community  college  students  on  a  marker 
test  for  planning  (Visual  Search)  and  a  commercially 
available  game  of  strategies  (Master  Mind).   The  students 
were  first  administered  the  Visual  Search  task.   The  mean 
search  time  for  the  top  15  and  bottom  15  subjects  was 
calculated.   Heemsbergen  hypothesized  that  if  Visual  Search 
time  was  a  representative  task  of  planful  behavior,  then 
those  subjects  who  were  good  at  Visual  Search  should  be 
better  in  using  efficient  strategies  in  the  Master  Mind  game 
than  those  who  were  poor. 

Results  showed  that  the  top  subjects  in  Visual  Search 
could  break  the  game  code  more  guickly  than  those  subjects 
ranked  at  the  bottom  in  Visual  Search.   The  bottom  group  of 
subjects  was  also  observed  to  exhibit  what  Heemsbergen 
called  "maladaptive  behaviors  in  planning."   One  example 
cited  was  superstitious  behavior  such  as  choosing  a  color  as 
an  answer  because  of  likes  or  dislikes  or  because  that  color 
was  "good"  to  them. 

Support  for  the  PASS  Model 

Research  has  supported  the  factors  of  planning, 
arousal,  simultaneous,  and  successive  processing  abilities 
as  separate  and  distinct  processes.   One  of  the  first  and 
largest  studies  to  analyze  all  three  factors  of  planning, 
simultaneous,  and  successive  processing  and  to 
operationalize  tasks  to  assess  each  component  of  the  PASS 
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model  was  conducted  by  Naglieri  and  Das  (1988).   A  sample  of 
434  students  in  grades  2,  6,  and  10  were  given  nine 
experimental  tests.   For  all  three  grade  levels,  analysis  of 
data  supported  organization  of  the  tasks  into  groups.   The 
first  group  was  labeled  planning  and  was  identified  through 
tasks  on  the  tests  of  Trails  (connecting  numbers  in  order), 
Visual  Search  (pointing  to  objects  or  letters),  and  Matching 
Numbers  (find  and  circle  two  numbers  that  are  the  same). 
The  second  group  labeled  simultaneous  processing  was 
identified  through  tasks  on  tests  called  Tokens  (performing 
specific  tasks  with  16  varied  tokens),  Figure  Recognition 
(tracing  over  shapes  embedded  in  complex  backgrounds),  and 
Matrices  (choosing  correct  patterns  to  complete  sequences). 
The  third  and  final  group  was  labeled  successive  processing 
and  was  identified  through  tasks  of  Word  Recall  (recalling 
digits  and  words),  Hand  Movements  (repetition  of  a  series  of 
hand  movements),  and  Successive  Ordering  (reproducing  the 
specific  order  of  an  event). 

In  a  further  study,  the  Kauffman  Assessment  Battery  for 
Children  (K-ABC)  and  the  Cognitive  Assessment  System  (CAS) 
(Naglieri  &  Das,  1988)  were  evaluated  by  Das,  Mensink,  and 
Janzen  (1990)  for  factor  loading  on  simultaneous, 
successive,  and  planning   processes.   Six  subtests  of  the 
K-ABC  and  four  subtests  of  CAS  were  given  to  198  students  in 
grades  1,  3,  and  5. 
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For  the  K-ABC  subtests,  the  Gestalt  Closure  (naming  an 
object  or  scene  pictured  in  a  partially  completed  "inkblot" 
drawing),  Triangles  (assembling  abstract  patterns),  Matrix 
Analogies  (selecting  the  design  which  best  completes  a 
visual  analogy),  and  Spatial  Memory  (picture  recall)  loaded 
primarily  on  the  simultaneous  factor;  Number  Recall 
(repeating  a  series  of  digits)  and  Word  Order  (touching  a 
series  of  silhouettes  of  common  objects  in  order)  loaded  on 
the  successive  factor.   A  large  portion  of  each  subtest 
loaded  on  the  general  intelligence  factor,  thus  indicating 
no  superiority  of  any  one  processing  ability  in  relation  to 
intelligence.   Results  of  the  Tokens  test  showed  that 
simultaneous  coding  processes  can  be  either  verbal  or 
nonverbal.   Analysis  of  the  scores  on  the  CAS  showed  that 
Planned  Connections  (connect,  using  a  pencil,  a  series  of 
boxes)  and  Visual  Search  loaded  on  a  factor  separate  fron 
simultaneous  and  seguential  processing.   This  factor  is 
labeled  Planning.   Crack-the-code  (determining  correct 
seguences)  was  involved  in  both  planning  and  seguential 
processing. 

Das,  Mensink,  and  Janzen  concluded  that  results  from 
this  study  confirmed  that  the  10  subtests  (six  K-ABC  and 
four  CAS)  factored  into  the  three  hypothesized  processing 
areas  of  simultaneous  and  successive  processing,  and 
planning.   It  was  also  concluded  that  the  K-ABC  can  be 
extended  to  include  a  verbal  subtest  of  simultaneous 
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processing  thus  extending  simultaneous  processing  to  verbal 
as  well  as  nonverbal  functions.   Prior  to  this  finding 
simultaneous  processing  was  not  thought  to  be  a  process 
contained  in  verbal  functions.   Further,  it  is  suggested 
that  the  K-ABC  could  be  supplemented  to  measure  the 
cognitive  process  of  planning  by  adding  subtests  such  as 
those  from  the  CAS.   According  to  Das,  Minsink,  and  Janzen 
this  would  broaden  its  application. 

Additional  models  that  support  the  theory  of  separate 
functional  units  in  the  brain  with  primary  cognitive 
processing  responsibilities  are  reported  in  the  literature. 
Bracy 's  (1986)  model  of  cognitive  processing  expanded  on 
Luria's  theory.   Bracy  proposes  four  functional  areas  that 
interact  through  "basic  processes."   The  first  area  is  the 
most  basic  and  is  similar  to  the  models  of  Luria  (1963)  and 
Das  et  al .  (1994).   It  plays  an  important  role  in  the  level 
of  arousal,  alertness,  and  responsivity .   The  second  area  is 
involved  in  sensation  and  the  initial  processing  of  sensory 
information.   Area  three  involves  the  integration  of  sensory 
information,  perception,  conception,  and  memory.   The  fourth 
area  involves  response  planning,  general  cognitive 
organization,  execution  of  motor  programs,  and  executive 
processing  skills.   Bracy's  emphasis  for  rehabilitation  is 
on  these  basic  processes  rather  than  on  overt  behavior. 
Even  though  Bracy  developed  a  model  that  he  contends  better 
addresses  both  assessment  and  treatment  of  patients;  the 
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foundation  for  his  model  remains  based  on  the  functional 
units  and  importance  of  cognitive  processing  identified  by 
Luria  and  supported  by  Das. 

Another  model  of  cognitive  processing  and 
rehabilitation  that  used  Luria 's  theory  was  proposed  by 
Diamant  and  Hakkaart  (1989).   This  model  functionally 
integrates  the  neuropsychological  aspects  of  Luria 's  theory 
with  the  more  general  information  processing  theory  of 
Reitan.   Diamant  and  Hakkaart  described  the  brain  as  an 
organ  whose  processing  abilities  regulate  the  "distance 
between  subject  and  object  in  terms  of  time,  space,  and 
interpersonal  relationships."   They  describe  a  model 
composed  of  five  different  levels  of  information  processing 
and  training  strategies  to  remediate  deficits.   The  five 
levels  are  called  (1)  receptive  level  (sensory  input),  (2) 
fundamental  level  (sufficient  arousal),  (3)  information 
processing  (sequential  and  parallel),  (4)  integrative  level 
(analysis  and  synthesis),  and  (5)  output  level  (verbal  and 
psychomotor) . 

Naglieri  and  Das  (1988)  and  Das,  Naglieri,  and  Kirby 
(1994)  suggest  that  the  PASS  model  that  includes  planning, 
attention,  simultaneous,  and  successive  processing  (PASS) 
contrasts  with  current  tests  of  intelligence  frequently  used 
to  assess  cognitive  functioning.   It  is  their  contention 
that  tests  such  as  the  WISC-R,  K-ABC,  and  the  Binet  mainly 
measure  the  ability  to  sort,  store,  and  retrieve  facts 
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(coding)  and  provide  no  information  on  the  ability  to  plan 
or  attend.   This  omission  is  cited  by  these  researchers  as  a 
shortcoming  that  results  in  a  failure  of  these  tests  to 
adequately  address  learning  problems. 
Cognitive  Processing  Abilities  and  Reading  Comprehension 

Das,  Naglieri,  and  Kirby  (1994)  describe  the  frontal 
lobe  area  of  the  brain  as  the  functional  unit  for  planning. 
Within  the  skills  of  this  unit  are  the  primary  abilities  to 
form  a  plan  of  action,  carry  it  out,  and  verify  the 
effectiveness  of  the  plan.   These  abilities  are  related  to 
reading  comprehension  abilities.   According  to  Luria  (1966) 
and  Das  et  al.  (1994),  this  third  functional  unit  (planning) 
relies  on  the  second  functional  unit  for  processing  and 
coding  information  (simultaneous  and  successive)  and  the 
first  functional  unit  for  proper  attention  to  the  stimuli. 
With  the  interactive  functioning  of  all  three  units,  an 
individual  can  develop  plans  of  action,  inspect  performance, 
and  regulate  behavior  so  that  it  conforms  to  these  plans. 
The  individual  can  then  compare  the  effects  of  these  actions 
with  original  intention  so  that  correction  of  mistakes  is 
possible.   The  generation,  selection,  and  execution  of  plans 
are  the  three  main  aspects  of  planning  and  cognitive 
processing  (Das,  1985;  Das,  Naglieri,  &  Kirby,  1994). 

It  is  this  use  of  coded  information  according  to  a  plan 
that  separates  the  planning  abilities  of  the  third 
functional  unit  (primarily  in  the  frontal  lobe)  from  the 
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coding  abilities  (simultaneous  and  successive)  of  the  second 
functional  unit.   Kirby  (1984)  distinguishes  the  planning 
abilities  of  the  frontal  lobe  as  a  set  of  "control  or 
executive  functions  that  act  to  regulate  or  plan  the 
encoding  of  information,  transform  and  manipulate  memory 
codes,  and  produce  a  response"  (p.  54). 

Literature  relevant  to  the  study  of  cognitive 
processing  and  reading  is  reviewed  in  this  section  of  the 
chapter.   Selection  of  literature  for  review  was  based  on 
both  the  construct  and  subjects  investigated.   Professional 
literature  had  to  meet  the  following  criteria  for  inclusion 
in  the  review. 

1.  The  study  had  to  include  a  test  of  successive, 
simultaneous,  and/or  planning  processing  abilities. 

2.  The  study  had  to  relate  findings  to  reading 
comprehension  skills. 

3 .  The  subjects  must  have  been  thoroughly  described 
and  had  to  include  persons  in  school  grades  two  through 
twelve. 

4.  The  study  must  have  been  empirical  in  nature  with 
the  intervention  or  tests  used  described  in  sufficient 
detail  to  permit  replication. 

5.  The  article  must  have  been  cited  in  the  literature 
since  1975. 

Through  research,  such  as  that  cited  earlier  in  this 
paper,  specific  marker  tests  for  information  coding 
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(simultaneous  and  successive  processing)  and  planning  have 
been  identified  (Ashman,  1985;  Das,  1973;  Das,  Leong,  & 
Williams,  1978;  Das  &  Malloy,  1975;  Das,  Mensink,  &  Janzen, 
1990;  Kirby  &  Robinson,  1987;  Naglieri  &  Das,  1988).   These 
tests  have  been  used  to  operationlize  cognitive  processing 
abilities.   The  study  by  Heemsbergen  (Das,  1985),  cited 
earlier,  is  an  example  of  designing  specific  tasks  that 
relate  to  processing  abilities.   The  tasks  in  Heemsbergen 's 
study  required  the  individuals  to  demonstrate  planning  and 
simultaneous  processing  abilities  that  were  previously 
distinguished  as  relating  to  the  second  and  third  functional 
units  of  the  brain  (i.e.,  memory,  organization,  self- 
monitoring,  impulsivity,  and  integration  of  stimuli). 
Results  indicated  that  those  subjects  who  were  less 
successful  at  breaking  the  code  used  less  effective  and 
efficient  planning  skills. 
Cognitive  Processing  and  Reading  Strategies 

Studies  have  indicated  that  reading  comprehension  is 
most  closely  related  to  the  cognitive  processing  abilities 
of  simultaneous  processing  and  planning.   Planning  is 
described  as  both  directive  and  evaluative  (Das,  Naglieri, 
and  Kirby,  1994).   It  directs  behaviors  associated  with 
novel  situations  and  regulates  routine  behavior.   It  is 
characterized  by  purpose,  is  self-generated,  and  occurs  in 
advance  of  action.   An  awareness  of  and  knowledge  about 
cognitive  processes  used  (metacognition)  is  a  key  component 
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of  planning.   This  concept  is  especially  important  when 
relating  cognitive  processing  with  strategy  use.   Planning 
requires  that  subjects  be  aware  of  the  relationships  between 
tasks  and  strategies,  monitor  the  success  of  their 
strategies,  and  make  decisions  about  new  strategies  to  use 
(Das,  Naglieri,  &  Kirby,  1994).   Flexibility  in  the  use  of 
strategies  was  addressed  by  Forrest-Pressley  and  Gillies 
(1983).   These  authors  argued  that  efficient  use  of  reading 
strategies  cannot  be  achieved  without  the  metacognitive 
components  of  knowledge  and  monitoring.   The  results  of  a 
study  conducted  by  these  researchers  was  the  basis  for  their 
argument . 

In  this  study  by  Forrest-Pressley  and  Gillies  (1983) 
144  children  in  grades  3  and  6  were  assessed  with  tasks  that 
included  cognitive  and  metacognitive  tests  of  language, 
memory  for  use  of  important  information,  and  the  reading 
skills  of  decoding,  comprehension,  and  strategies.   Results 
showed  that  most  third  graders  knew  about  different  decoding 
strategies  for  single  words.   Older  and/or  better  readers 
were  more  likely  to  know  about  decoding  skills  and  to  use 
them  effectively.   They  were  described  as  having  both 
"plans"  (cognitive)  and  "metaplans"  (metacognitive)  that 
younger  readers  did  not  have.   Only  older  and/or  better 
readers  knew  that  there  was  a  difference  between  what  a  word 
"says"  and  what  a  word  "means"  and  could  provide  detailed 
information  about  how  to  decode  sentences.   The  older  and/or 
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better  readers  could  express  knowledge  of  many  available 
reading  strategies  to  meet  the  demands  of  various 
situations.   The  research  also  indicated  that  older  and/or 
better  readers  were  more  proficient  at  monitoring 
comprehension.   Forrest-Pressley  and  Gillies  cite  the 
results  of  this  study  as  support  for  three  major  components 
of  flexible  strategy  use  by  mature  readers.   They  report 
that  more  mature  readers  (1)  do  have  knowledge  of  possible 
alternative  strategies  (metaplans),  (2)  do  spontaneously  use 
reading  strategies  (plans),  and  (3)  do  actively  monitor  and 
adjust  strategies. 

Metacognition  and  reading  abilities  are  discussed 
further  by  Wong  (1982).   Wong  describes  the  role  of 
metacognition  for  reading  in  two  perspectives;  metacognition 
refers  to  deliberate,  conscious  control  of  cognitive  actions 
in  keeping  with  goals;  and  metacomprehension  is  the 
awareness  of  one's  state  of  reading  and/or  listening 
comprehension.   With  regard  to  reading;  understanding  the 
content  of  the  text  is  reading  comprehension,  while 
understanding  that  one  has  understood  the  text  illustrates 
metacomprehension.   According  to  Wong,  less  successful 
students  appear  to  lack  the  awareness  that  one  has  or  has 
not  understood  what  one  is  reading  (metacomprehension). 
Wong  suggested  that  this  indicates  the  less  successful 
students  were  not  spontaneously  monitoring  their  state  of 
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reading  comprehension;  a  major  component  cited  by  Forrest- 
Pressley  and  Gillies  in  the  previous  study. 
Reading  Comprehension  and  the  PASS  Model 

Monitoring  as  used  in  the  PASS  model  (Das,  Naglieri,  & 
Kirby,  1994)  is  on  a  less  conscious  level  than  that 
described  by  Wong.   However,  the  function  of  monitoring 
within  the  planning  processes  of  the  PASS  model  is  similar. 
Additionally,  the  theory  of  cognitive  processing  is  based  on 
the  assumption  that  thought  processes  and  overt  behavior  are 
hierarchical.   This  arrangement  allows  for  an  interaction 
between  less  conscious  processing  of  information  and 
planning  and  control  of  those  strategies  carried  out  on  a 
more  conscious  level  (i.e.,  metacognition) . 

The  relation  of  cognitive  processing  in  the  frontal 
lobe  (and  more  specifically  planning  and  simultaneous 
processing)  to  reading  comprehension  has  been  demonstrated 
by  additional  research.   A  study  by  Das,  Snart,  and  Mulcahy 
(1982)  contrasted  performance  on  planning  and  coding  tasks 
(simultaneous  and  successive)  for  15  students  with  reading 
disabilities,  matched  on  age  and  grade,  with  90  average 
readers  from  grades  4  and  6.   Students  with  reading 
disabilities  were  poorer  on  planning  tasks  and  on  the  two 
coding  tasks  than  those  students  with  average  reading 
ability.   However,  the  students  with  reading  disabilities 
were  not  poorer  on  planning  than  on  coding.   Decoding 
abilities  were  found  to  be  significantly  correlated  with 
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successive  and  planning  processing  for  fourth  graders  only. 
For  grade  6,  significant  correlations  between  decoding  and 
all  three  processes,  simultaneous,  successive,  and  planning, 
were  found.   Correlations  for  reading  comprehension  were 
found  to  be  significant  for  simultaneous  and  planning 
processes  for  both  fourth  and  sixth  graders. 

Naglieri  and  Das  (1987)  found  significant  correlations 
between  cognitive  processes  in  the  PASS  model  and 
achievement  in  reading  and  math.   A  sample  of  434  students 
in  grades  2,  6,  and  10  were  administered  nine  cognitive 
processing  tests.   Raw  scores  were  used  in  the  analyses  of 
developmental  changes.   Cognitive  processing  composite 
scores  were  obtained  by  grouping  test  scores  into  three 
categories;  planning,  simultaneous,  and  successive. 

Developmental  changes  in  this  study  reflect  those  found 
earlier  by  Forrest-Pressley  and  Gillies  (1983).   There  was  a 
significant  improvement  in  achievement  scores  from  grade  2 
through  grade  10,  percentage  correct  increased,  and  time  for 
task  completion  decreased.   For  both  reading  and  math 
achievement,  coding  (simultaneous  and  successive)  and 
planning  processes  were  found  to  be  related.   A  further 
analysis  of  the  test  scores  related  to  reading  suggested 
that  reading  was  related  to  coding  rather  than  planning  at 
grade  2  and  became  involved  with  both  coding  and  planning  at 
grades  6  and  10.   This  developmental  change  in  processes 
used  is  similar  to  those  findings  in  the  study  by  Das, 
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Snart,  and  Mulcahy  (1982).   Das,  Naglieri,  and  Kirby  (1994) 
refer  to  this  as  the  "PASS  processes  being  meaningfully 
related  to  individual  differences  in  word  reading"  (p. 141). 

The  relationship  between  reading  and  cognitive 
processing  was  also  demonstrated  in  a  study  by  Kirby  and 
Robinson  (1987).   Simultaneous  and  successive  processing 
skills,  language  and  reading  processes,  and  reading 
achievement  were  assessed  for  105  children.   All  children 
attended  regular  education  classes  in  grades  ranging  between 
2  and  8. 

Significant  correlations  between  simultaneous  and 
successive  processing  and  language  ability  were  found. 
Simultaneous  processing  was  significant  to  general  reading 
achievement.   Simultaneous  and  successive  processing  were 
each  related  to  aspects  of  language  and  reading;  however, 
results  indicated  simultaneous  processing  has  a  dominant 
role  in  reading. 

A  different  type  of  analysis  of  reading  and  cognitive 
processing  was  conducted  by  Sahu  and  Kar  (1994).   These 
researchers  investigated  the  effects  of  stimuli 
characteristics  on  the  use  of  processing  strategies  for 
reading  comprehension.   This  study  used  several  different 
tasks,  all  presented  in  Oriya  orthography  to  assess 
information  processing  and  reading  comprehension. 

The  importance  of  the  issue  of  visual  analysis  of 
stimuli  presented  in  Oriya  orthography  is  that  it  is  guite 
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different  from  English  orthography.   Sahu  and  Kar  explain 
the  Oriya  writing  system. 

Oriya  orthography  has  characteristic  features  of  both 
the  syllabic  type  of  orthography  and  the  alphabetic 
type  of  orthography.   It  consists  of  47  letters  of 
which  12  are  vowels  and  35  are  consonants.   Each  letter 
has  a  name  and  the  letter  name  happens  to  be  the  phonic 
sound  of  the  letter.   The  phonic  sound  of  the  letter 
remains  constant  across  all  types  of  use  of  the  letter. 
Hence  the  grapheme-phoneme  correspondence  is  almost 
invariant  .  .  .  Also,  the  vowel  sounds  in  the  Oriya 
orthography  should  be  symbolically  added  to  the 
consonants  and  these  symbols  are  call  matras.  (p. 7) 

In  this  study  100  children,  reading  on  a  fifth  grade 
level,  from  two  schools  in  India  were  used  as  subjects. 
Results  from  this  study  were  consistent  with  those 
previously  reported  using  the  English  language.  Those 
subjects  determined  to  be  "good  comprehenders"  were 
relatively  more  intelligent  than  the  poor  comprehenders. 
Good  comprehenders  performed  better  on  both  types  of  coding 
tasks  (simultaneous  and  successive).   No  significant 
difference  between  the  performance  of  either  coding  process 
was  observed. 

The  primary  purpose  of  the  study  by  Sahu  and  Kar  was 
not  to  assess  the  relationship  of  cognitive  processes  to 
reading  ability  and  intelligence;  however,  a  correlation 
between  these  factors  was  found,  just  as  it  was  in  other 
studies.   It  appears  that  this  correlation  is  related  to  the 
effective  and  efficient  use  of  cognitive  processes.   Several 
of  these  studies  are  reviewed. 
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Using   Cognitive   Processes   Effectively 
Cummins  and  Das    (1980)    investigated   the  extent  to  which 
simultaneous   and   successive   processing  were   related  to 
performance  on  the  WISC-R  and  academic  achievement. 
Subjects   participating   in   the  study  were   95   children,    with  a 
mean  age  of   13  years,    9   months.      Subjects  were  classified  as 
Educable  Mentally  Retarded    (EMR)    with  a  mean   full   scale   IQ 
score   of    70.7    ( SD   =   7.9).       The   WISC-R,    Wide   Range 
Achievement  Test    (WRAT) ,    Schonell   Silent  Reading  Test,    and 
previously  established  marker  tests  of   simultaneous  and 
successive  cognitive  processing  were  used. 

Verbal  comprehension  was   found  to  be   unrelated  to 
achievement   for  students   who  were  educably  mentally 
retarded.      For   students   of   average   intelligence,    verbal 
abilities  were  strongly   related  to  achievement,    especially 
literacy   skills.       In   this    study,    for   students  who   were   EMR, 
only  Freedom  from  Distractibility  and   Successive   Processing 
showed  significant  relationships   to  reading  and  spelling. 
The   lack  of  use  of   simultaneous   processing   for  reading   tasks 
is   in  contrast  to  the   findings  of  the   previous   studies 
reviewed.      Cummins  and   Das   suggest  that   students  who  are  EMR 
may  not  be   applying   appropriate   processing   strategies   to 
academic  tasks    (e.g.,    using  successive   instead  of 
simultaneous  processing.)      This   suggestion    is  supported  by 
other   research  on  processing  by   poor   readers. 
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Das,  Bisanz,  and  Mancini  (1984)  conducted  a  study  with 
groups  of  children  designated  as  "good"  and  "poor"  readers, 
different  in  age  but  matched  on  reading  level.   The  purpose 
of  the  study  was  to  determine  if  cognitive  task  performance 
improves  with  age  and  with  reading  ability.   Further,  these 
researchers  examined  the  subjects'  scores  on  the  five 
cognitive  tasks  to  determine  if  the  students  matched  for 
reading  ability,  but  not  grade  or  age,  had  equivalent 
performances.   Average  and  poor  readers  from  grades  2,  4, 
and  6  were  used. 

A  strong  correlation  between  the  average  readers  and 
both  digit  span  (successive  processing)  and  Memory-for- 
Designs  (simultaneous  processing)  was  found.   A 
developmental  trend  in  performance  for  average  readers  was 
also  evident;  performance  increased  with  age  and  school 
grade.   Additionally,  it  was  found  that  performance  on  the 
cognitive  tasks  increased  with  reading  competence  within  the 
same  age-grade  level.   When  the  data  were  analyzed  in 
relation  to  the  matched  reading  ability  groups,  significant 
differences  in  performance  were  not  found  between  age  and 

grade  levels. 

Significant  to  the  discussion  regarding  the  effective 
use  of  strategies  is  the  point  made  by  Das  et  al.   These 
authors  suggested  that  processes  involved  in  item 
identification  in  this  study-span  (successive)  and  nonspan 
(simultaneous)  tests— are  related  to  reading.   Time  for  item 
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identification  reflects  encoding  time  that,  according  to 
these  authors,  is  a  function  of  strategies  for  allocation  of 
attention.   It  was  proposed  that  not  only  may  individuals 
who  are  poor  readers  have  limited  attentional  resources; 
poor  readers  may  also  be  inefficient  in  their  use  of 
attentional  resources,  thus  interfering  with  encoding  of 
information.   This  proposal  reflects  findings  in  the  study 
by  Cummins  and  Das  (1980).   For  students  in  that  study, 
classified  as  EMR,  freedom  from  distractablity  was  a  factor 
in  reading  and  spelling  scores. 

Among  the  findings  of  a  study  by  Das,  Mensink,  and 
Mishra  (1990),  was  that  students  with  reading  disabilities, 
regardless  of  IQ,  performed  poorly  on  the  processing  tests 
administered.   The  subjects  in  this  study  were  fifth  and 
sixth  graders,  45  evaluated  to  have  reading  problems  and  95 
children  considered  to  have  no  reading  disabilities.   For 
the  purposes  of  this  study,  the  entire  sample  (n  =  140)  was 
reclassified  into  poor,  average,  and  good  reading  groups. 
Twelve  selected  tests  from  the  Das-Naglieri  Cognitive 
Assessment  System  (CAS)  Experimental  Test  Battery  were 
administered.   These  tests  represent  all  four  functions  from 
the  PASS  model  of  cognitive  processing,  Planning,  Attention, 
Simultaneous,  and  Successive  processing. 

Initial  results  showed  the  expected  difference  among 
the  three  reading  level  groups,  who  were  also  divided  by  IQ 
scores.   Four  of  the  PASS  tasks  distinguished  good  and  poor 
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readers  clearly.   These  tests  involved  not  only  phonological 
coding  but  also  articulation.   Based  on  the  results  of  this 
study,  one  can  expect  that  individual  differences  in 
reading,  when  IQ  is  partialled  out,  can  be  correlated  with 
the  PASS  tests.   Results  also  indicate  a  need  for  tests  that 
involve  speech  articulation  to  be  included  with  the 
cognitive  processing  tests.   The  role  it  plays  in  the 
effective  use  of  cognitive  processing  appears  to  be  worthy 
of  future  research. 

Das,  Mensink,  and  Hishra  (1990)  emphasize  the  need  to 
"go  beyond  IQ"  in  the  assessment  of  students  with  learning 
disabilities.   Investigation  of  language  disorders  and  their 
association  with  phonological  coding  and  articulation  is 
suggested.   These  studies  show  that  subjects  with  lower  IQ 
levels  or  who  are  considered  to  have  reading  disabilities 
perform  poorly  on  processing  tasks  associated  with  reading. 
This  correlation  nay  be  due  to  inappropriate  or  inefficient 
use  of  processing  strategies  for  reading. 

As  cited  earlier  in  this  paper,  individuals  with 
traumatic  brain  injury  are  often  observed  to  use 
inappropriate  or  inefficient  processing  strategies. 
Additionally,  injury  to  the  frontal  lobe  of  the  brain,  which 
is  considered  the  primary  control  area  for  many  of  the 
executive  functioning  skills  related  to  reading  ability,  is 
common.   Thus,  when  research  such  as  that  cited  in  this 
section  (based  on  other  populations)  is  combined  with 
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empirical  studies  with  individuals  with  TBI,  a  better 
understanding  of  the  reading  difficulties  experienced  by 
many  students  with  TBI  may  be  achieved. 

Remediation  of  Cognitive  Processing 
Remediation  of  cognitive  processing  abilities  has  as 
its  foundation  memory  research  and  training  (Das,  1984b). 
This  research  brought  about  a  distinction  between  structural 
and  control  processes.   In  the  PASS  model  these  processes 
relate  to  the  integration  of  cognitive  process  training  and 
strategy  skill  training.   Das  states  that  the  use  of  general 
strategies  (ie;  rehearsal)  is  needed;  however,  an  individual 
must  also  be  taught  an  adeguate  cognitive  plan  for  the  use 
of  these  strategies.   Vygotsky  referred  to  the  limits  of 
improving  an  individual's  cognitive  deficit  as  "zone  of 
proximal  development."   The  zone  of  proximal  development  is 
"the  distance  that  a  child  can  travel  on  the  road  to 
cognitive  competence  following  the  active  intervention  by 
teachers,  peer  group,  parents,  or  other  significant  adults." 
(Das,  1984b,  p.  43). 

A  relatively  early  study  by  Kaufman  and  Kaufman  (1979) 
examined  strategy  training  and  remedial  technigues 
associated  with  the  successive-simultaneous  model.   Sixty- 
eight  fourth-grade  children  with  a  mean  age  of  9.4  were  the 
subjects  in  this  study.   Based  on  results  of  the 
Metropolitan  Achievement  Test  (MAT),  the  subjects  were 
divided  into  average  (grade  eguivalent:  3.7  to  5.5)  and 
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below  average  (grade  equivalent:  2.5  to  3.2)  groups.   These 
subjects  were  rank  ordered  and  alternately  selected  for 
either  the  control  group  or  the  experimental  group  with  17 
children  in  each  of  the  four  groups— below  average 
experimental,  below  average  control,  average  experimental, 
and  average  control.   Six  marker  tests  of  simultaneous  and 
successive  processing  were  administered  at  pretest  and 
posttest.   intervention  consisted  of  one  35-minute  session 
with  each  child  for  17  weeks.   This  totaled  10  hours  of 
training  for  each  child. 

The  study  was  designed  to  examine  effects  of 
comprehensive  and  direct  verbalization  training  on  the  use 
of  successive  and  simultaneous  strategies.   Training  tasks 
were  not  copies  of  the  cognitive  tests  used,  nor  did  they 
include  materials  that  were  similar  in  content  to  the 
academic  tasks  in  the  MAT.   Subjects  were  required  to 
provide  constant  verbalization  of  actions.   A  total  of  nine 
separate  tasks  and  seven  filmstrips  was  used  during 
intervention. 

Since  all  subjects,  in  both  the  control  and 
experimental  groups,  improved  their  average  performance  on 
all  tasks;  validity  of  treatment  effect  is  questionable. 
However,  Word  Attack  skills  improved  significantly  higher 
for  the  experimental  group  with  training  in  the  use  of 
successive  strategies.   It  was  the  conclusion  of  these 
researchers  that  intervention  methods  that  used  nonacadenic 
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processing  tasks  not  only  improved  efficiency  in  the  use  of 
the  successive  processing  strategy  and  performance  on 
nonacademic  tasks  but,  improved  academic  performance  in  word 
recognition  and  mathematics. 

A  remediation  program  by  Brailsford,  Snart,  and  Das 
(1984)  also  resulted  in  improved  pretest/posttest  scores  for 
successive  and  simultaneous  processing.   However,  effect  on 
reading  comprehension  was  the  primary  objective  of  the 
study.   Twenty  four  children  with  learning  disabilities, 
ranging  in  age  from  9  to  12  years  old  were  assigned  to 
either  experimental  (strategy  training)  or  control  (reading 
resource)  groups.   No  significant  differences  existed 
between  the  groups  in  IQ  or  reading  comprehension  scores. 

Simultaneous  and  successive  processing  were  tested 
using  marker  tests  determined  from  previously  discussed 
factor  analytic  studies.   To  test  reading  comprehension 
levels,  grade  eguivalent  scores  from  the  Gates-MacGimtie 
comprehension  subtest  were  used.   Reading  instruction  level 
for  each  child  was  obtained  through  administration  of  The 
Standard  Reading  Inventory. 

Children  in  the  control  group  received  30  minutes  of 
small  group  reading  instruction  daily.   Comprehension  and 
word  analysis  were  emphasized.   Children  in  the  experimental 
group  were  seen  in  groups  of  two,  for  30  minutes  daily.   The 
emphasis  for  remediation  was  on  simultaneous  and  successive 
processing.   The  child  was  encouraged  tc  verbalize  during 
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task  performance.   As  in  the  study  by  Kaufman  and  Kaufman 
(1979)  no  task  duplicated  any  materials  used  in  either  the 
cognitive  test  battery  or  the  reading  comprehension  tests 
used  as  pretests  and  posttests. 

Both  groups  shewed  significant  improvement  on  the 
simultaneous-successive  tests.   The  experimental  group 
showed  significantly  greater  improvement  than  the  control 
group  on  four  of  the  cognitive  processing  tests  and  on  the 
instructional  reading  levels.   Results  of  this  study 
indicated  that  active  strategies  for  the  organization, 
coding,  memorization,  and  retrieval  of  information  were 
learned  and  effectively  used  to  improve  nonreading  and 

reading  tasks. 

Reading  disabilities  were  approached  less  directly  in  a 
study  by  Spencer,  Snart,  and  Das  (1989).   The  relationship 
between  spelling  and  reading  abilities  was  used  to 
demonstrate  the  global  nature  of  cognitive  processing 
strategies.   Improvement  in  spelling  achievement  was  the 
primary  focus  of  the  remediation  program;  however, 
improvement  on  global  tasks  was  also  expected. 

Twenty  students  who  were  classified  as  having  learning 
disabilities  were  the  subjects  for  this  study.   The  students 
were  divided  into  a  control  and  experimental  group.   The 
student's  ages  ranged  from  8  to  12  years,  and  IQ  means  were 
average.   Students  were  assessed  as  performing  two  or  more 
years  behind  their  age  peers  in  reading  achievement. 
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The  control  group  received  the  typical  classroom 
remediation  in  spelling.   The  experimental  group  received  an 
equivalent  number  of  hours  of  the  experimental  remedial 
program  for  spelling.   For  pretest  and  posttest  all  children 
were  given  the  Test  of  Written  Spelling  and  previously 
determined  marker  tests  for  coding  and  planning.   Marker 
tasks  were  from  the  Cognitive  Assessment  System  (CAS, 
Naglieri  &  Das,  1987)  and  the  Kaufman  Assessment  Battery  for 
Children  (K-ABC). 

The  intervention  program  consisted  of  five  global 
processing  tasks  loaded  most  heavily  on  successive 
processing  and  five  spelling  tasks.   Daily  remediation 
sessions  were  held  within  the  classroon  structure.   A  total 
of  20  hours  of  global  and  content-specific  (spelling) 
training  was  given  to  each  child  in  the  experimental  class. 
Children  in  the  control  group  received  an  equivalent  number 
of  hours  of  the  "I-Can-Spell"  program.   An  important 
component  of  the  training  for  the  experimental  group  was 
having  students  talk  about  their  approaches  to  the  tasks 
(self-questioning  and  verbalizations). 

Posttest  scores  on  the  Test  of  Written  Spelling 
improved  for  both  groups.   Spelling  sccres  at  posttest  were 
significantly  higher  for  the  students  in  the  experimental 
group.   The  control  group  showed  significant  improvement  for 
simultaneous  coding  only.   The  experimental  group  showed 
significant  improvement  for  all  three  processes, 
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simultaneous,  successive,  and  planning.   The  authors 
proposed  that  the  remedial  training  with  self-guestioning 
and  verbalizations  contributed  to  improved  attention  and 
planning  ability  overall.   The  authors  concluded  that  a 
training  program  that  encompasses  both  global  (cognitive 
processing)  and  bridging  (content  specific)  tasks  could  be 
successfully  used  in  the  classroom. 

Results  of  these  studies  support  the  efficacy  of  future 
research  in  not  only  remediating  cognitive  processes  but 
also  in  the  use  of  nonacademic  global  tasks  plus  bridging 
tasks  for  specific  academic  areas.   Results  regarding 
improvement  in  simultaneous  processing  and  planning 
abilities  are  promising  toward  the  development  of  reading 
comprehension  skills,  given  indications  from  previous 
research  regarding  their  relationship  to  one  another. 
Learning  Strategies  Instruction 

Learning  strategies  are  overt  behaviors  or  conscious 
thoughts  that  facilitate  learning  and  task  completion.   They 
are  techniques,  principles,  or  rules  that  a  student  uses  to 
learn,  to  solve  problems,  and  to  complete  tasks 
independently.   The  students  learn  how  to  learn  rather  than 
learn  specific  curriculum  content  (Deshler  &  Schumaker, 
1986).   Most  learning  strategy  models  are  related  to  reading 
instruction.   Educational  tasks  such  as  writing,  problem 
solving,  and  memorizing  (Pressley,  Symons ,  Snyder,  Cariglia- 
Bull,  1989),  selective  attention  and  metacognition 


51 
(deBettencourt,  1987),  acquiring  information  from  written 
materials,  identifying  and  storing  important  information, 
and  written  expression  (Deshler  &  Schumaker,  1986)  are  also 
addressed  in  various  models.   Learning  strategies  work  in 
coordination  with  and  are  part  of  cognitive  processing  (Das, 
Naglieri,  &  Kirby,  1994;  Pressley,  1990).   They  may  regulate 
and  promote  the  use  of  other  overt  strategies  or  cognitive 
processes.  Because  learning  is  often  not  strategic  and 
deliberate,  use  of  conscious  objectives  and  plans  is  not 
always  efficient  nor  desirable.   Paris,  Lipson,  and  Wixson 
(1983)  recommend  using  reading  strategies  during  initial 
acquisition  of  new  skills  and  as  "fallback"  procedures  when 
unexpected  difficulties  are  encountered. 

A  key  assumption  underlying  the  various  models  of 
strategy  instruction  is  that  education  should  emphasize 
teaching  students  the  process  of  learning  as  much  as 
teaching  them  specific  subject  area  content  (Deshler  & 
Schumaker,  1986;  Gleason,  1988;  Pressley,  1990).   In  this 
way,  students  become  an  active  participant  in  the  learning 
process.   Most  students  with  disabilities  do  not  naturally 
develop  effective  learning  strategies  unless  they  receive 
explicit  instruction  in  their  use.   Further,  these  skills 
are  learned  best  when  at  least  part  of  the  instruction  is 
incorporated  into  regular  classroom  activities  (Hennings, 
1991;  Weinstein,  Ridley,  Dahl ,  &  Weber,  1989).   A  part  of 
the  training  process  should  help  students  in  understanding 
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why  a  strategy  is  important  (Borkowski,  Weyhing,  &  Carr, 
1988;  Gleason,  1988).   This  attributional  training  has  been 
shown  to  enhance  the  maintenance  of  strategy  use  (Borkowski, 
Weyhing,  &  Carr,  1988). 

Often  students  with  learning  disabilities  lack  an 
awareness  of  their  own  behavior  or  thinking  processes 
(metacognition)  (Herr,  1988;  Moore  &  Kirby,  1988;  Wong, 
1982)  and  produce  inaccurate  results  without  recognizing 
them.   Self-management  skills  are  an  important  part  of 
strategy  instruction.   With  instruction  in  technigues  such 
as  self-guestioning  (Weinstein,  Ridley,  Dahl ,  &  Weber,  1989) 
(i.e.,  verbalizations)   and  self-monitoring  (Gleason,  1988) 
(i.e.,  checklists,  proofreading)  work  will  be  completed  more 
accurately  and  independently  (Archer,  1988).   These  skills 
are  especially  important  for  the  student  to  be  able  to 
generalize  abilities  outside  the  classroom  setting. 

Deshler  and  Lenz  (1989)  define  the  success  of  a  given 
strategy  through  two  criteria.   How  the  strategy  helps  the 
student  in  completing  the  task  (effectiveness)  is  the  first 
criteria;  the  second  criteria  is  based  on  how  it  facilitates 
completion  of  the  task  in  a  timely  manner  (efficiency).   The 
effectiveness  and  efficiency  is  relative  to  the  task  and  the 
learner;  the  demands  of  the  situation  and  learner  determine 
which  strategy  is  most  effective  and  efficient.   The 
influence  of  dynamic  and  interdependent  factors  (Archer, 
1988;  Kirby,  1987)  guides  comprehensive  theories  and  models 
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of  learning  strategies  (Pressley,  1990).   Individual 
preferences,  perceived  difficulty  of  the  task,  prior 
knowledge,  perceived  importance  of  the  task,  learner 
expectancies  and  abilities;  all  are  variables  that  determine 
the  appropriate  strategy  a  student  will  or  should  use  for  a 
particular  task  (Kirby  &  Pedwell,  1991;  Paris,  Lipson,  & 
Wixson,  1983;  Weinstein,  Ridly,  Dahl,  &  Weber,  1989).   In 
relation  to  the  present  study  this  issue  is  especially 
important.   Students  with  traumatic  brain  injury 
characteristically  have  deficits  in  many  of  these  learning 
areas  (Savage  &  Wolcott,  1988). 

Strategies  for  improved,  strategic  reading  take  many 
forms.   Suggested  methods  include  advanced  organizers  (Herr, 
1988;  Robinson,  1961),  summarizing  or  paraphrasing  (Herr, 
1988;  Kirby  &  Pedwell,  1991)  enhancement  (Herr,  1988;), 
elaboration  (Weinstein,  Ridley,  Dahl,  &  Weber,  1989),  and 
predications  (Cunningham  &  Cunningham,  1987;  Hennings,  1991; 
Stauffer,  1969).   Models  for  strategic  learning  all  have 
certain  strategies  and  methods  that  overlap  with  other 
models.   Additionally,  most  have  research  indicating 
effectiveness  with  certain  populations.   When  determining 
appropriate  strategies  to  use  for  a  particular  learner,  the 
needs  of  the  individual  and  the  situation  must  be  the  first 
consideration . 

Kirby  and  Pedwell  (1991)  examined  students'  approaches 
to  learning  and  its  effect  on  strategy  use.   They  referred 
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to  approaches  as  relying  on  either  "deep  or  surface 
processing."   This  theory  is  similar  to  that  addressed  by 
Biggs  (1988).   Proponents  of  common  learning  strategies  such 
as  underlining,  note-taking,  and  summarizing  have  argued 
that  these  activities  help  students  become  more  actively 
involved  in  learning.   These  activities  increase  the  amount 
of  attention  and  effort  given  to  a  task  (Gleason,  1988), 
focus  the  student  on  main  ideas  (Hennings,  1991),  increase 
the  connections  between  the  text  material  and  previous 
knowledge  (Cunningham  &  Cunningham,  1987)  and,  therefore, 
result  in,  what  Kirby  and  Pedwell  described  as,  more  active, 
deeper  processing  approaches.   It  is  this  deeper  processing 
that  causes  an  improvement  in  learning,  not  the  activities 
themselves.   Biggs  (1988)  and  Kirby  and  Pedwell  have  argued 
that  individual  students  approach  tasks  in  either  a  deep 
(intrinsic,  meaningful)  or  surface  (extrinsic,  rote  memory) 
processing  manner. 

Essential  Reading  is  a  model  proposed  by  Hennings 
(1991)  that  promotes  active,  deep  processing.   This  model  is 
a  comprehension  strategy  in  which  readers  survey  a  text 
before  reading  to  target  or  predict  the  main  idea.   This 
prediction  is  used  to  track  and  modify  their  points.   After 
reading,  they  think  about  the  point,  relate  it  to  what  they 
know,  and  evolve  the  main  idea.   This  model  is  similar  to 
the  Feature  Matrix  presented  by  Cunningham  &  Cunningham 
(1987).   In  the  Feature  Matrix  students  predict  the  features 
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of  things  they  will  read  about  and  read  to  test  their 
previous  knowledge  and  predictions. 

The  theory  of  automaticity  is  the  basis  for  a  model 
presented  by  Bos  (1982).   According  to  this  theory,  the 
fluent  reader  automatically  processes  information  at  the 
visual  and  phonological  levels  and  is  therefore  able  to 
focus  attention  on  the  meaning  codes  in  the  text  and 
integrate  this  information  with  prior  knowledge.   A  lack  of 
fluency  requires  attention  be  given  to  basic  reading 
processes  instead  of  comprehension.   Procedures  of  repeated 
readings  are  used  to  develop  fluent,  automatic  reading.   Bos 
cites  studies  showing  success  with  students  with  learning 
disabilities  and  with  those  who  were  mentally  retarded.   In 
the  studies  cited,  when  a  fluent  reading  level  was  achieved 
significant  improvement  in  comprehension  was  also  found.   A 
decrease  in  motivation  and  interest  may  interfere  with 
students7  progress  using  this  procedure.   Hallihan  (1989) 
cites  lack  of  motivation  as  a  significant  factor  for  many 
students  with  poor  reading  skills. 

The  Strategy  Intervention  Model ,  developed  at  the 
Kansas  Institute  for  Research  and  Learning  Disabilities 
(KU-IRLD)  is  a  model  that  has  received  extensive  research. 
The  population  of  students  on  which  this  model  was  validated 
were  those  with  learning  disabilities.   In  support  of  the 
point  made  earlier  in  this  paper  regarding  consideration  of 
interrelated  factors,  this  model  considers  both  the  learner 
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and  environment  significant  in  deciding  appropriate 
interventions.   The  components  of  the  model  are:  curriculum, 
instruction,  and  environment  (Deshler  &  Lenz,  1989).   Use  of 
this  model  has  been  associated  with  improved  student 
performance  (Deshler  &  Lenz,  1989;  Gagne',  1988;  Schumaker, 
Deshler,  Alley,  &  Warner,  1983;  Ellis,  Deshler,  &  Schumaker, 
1986).   The  instructional  scope  and  seguence  of  this  model 
incorporate  effective  teaching  principles  from  the 
literature  on  metacognition  and  motivation  theories 
(Pressley,  Goodchild,  Fleet,  Zajchowski,  &  Evans,  1989). 
Instruction  in  each  learning  strategy  includes  a  description 
of  the  strategy,  student  goal  setting  for  strategy  mastery, 
reciprocal  teaching  technigues  and  modeling,  verbal 
rehearsal,  extensive  practice  in  controlled  and  advanced 
materials,  feedback,  student  performance  monitoring  and  data 
display,  mastery  learning,  and  generalization  and 
maintenance  activities. 

The  learning  strategies  curriculum  consists  of  three 
instructional  strands:  The  Acguisition  Strand,  the  Storage 
Strand,  and  Expression  and  Demonstration  of  Competence 
Strand.   Each  strand  consists  of  several  task-specific 
learning  strategies.   The  strategies  in  the  Acguisition 
Strand  enable  students  to  gain  information  from  written 
material.   The  Storage  Strand  strategies  are  designed  to 
enable  students  to  organize,  store,  and  retrieve 
information.   The  Expression  and  Demonstration  of  Competence 
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Strand  consists  of  strategies  that  enable  students  to 
complete  assignments,  to  effectively  express  themselves  in 
writing,  and  to  take  tests  (Schumaker,  Denton,  &  Deshler, 
1984).   For  the  purposes  of  this  study,  a  method  similar  to 
the  Paraphrasing  strategy,  in  the  Acquisition  Strand,  will 
be  used  as  one  of  the  two  interventions. 

Strategies  for  Comprehension 
Although  reading  comprehension  is  consistently 
identified  as  a  primary  factor  for  educational  success,  this 
may  not  be  reflected  in  actual  instruction.   Reading 
comprehension  instruction  in  the  classroom  was  the  focus  of 
a  study  by  Durkin  (1979).   In  a  study  of  40  intermediate 
grade  teachers  Durkin  and  her  colleagues  observed  a  total  of 
17,997  minutes  of  instruction.   Durkin  found  that  fewer  than 
50  of  the  17,997  minutes  (.25%)  contained  any  comprehension 
instruction.   When  manuals  for  basal  reading  series  were 
analyzed  for  directions  to  teachers  regarding  comprehension, 
the  percentage  of  space  devoted  to  this  topic  did  not  fare 
much  better.   The  predominant  directives  in  the  manuals 
consisted  of  (1)  many  questions  for  students  to  answer  about 
the  selections  they  read  and  (2)  many  worksheets  and 
workbook  pages  for  students  to  complete  independently. 
Durkin  especially  noted  the  similarity  of  what  was  provided 
in  the  manuals  and  what  teachers  did  in  classrooms. 

Since  1979,  when  Durkin  conducted  her  study,  many  new 
reading  programs  and  strategies  have  been  implemented  in 
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school  systems;  Corrective  Reading  (Engelmann,  Hanner,  & 
Johnson,  1989),  Direct  Instruction  (Weisberg,  1988),  Reading 
Mastery  (Engelmann  &  Brunner ,  1988),  Whole  Language 
(McCaslin,  1989),  and  the  strategies  previously  reviewed, 
are  examples.   The  significant  results  of  Durkin's  study 
support  the  need  for  an  updated  review  of  present 
instructional  methods  used  in  the  classroom.   This  review 
would  help  determine  if  progress  has  been  made  toward 
increasing  the  time  spent  on  comprehension  instruction. 

The  most  obvious  need  for  strategic  intervention  in 
reading  is  for  self-correction,  a  skill  freguently  cited  as 
a  deficit  associated  with  TBI  (Begali,  1991;  Gerring  & 
Carney,  1992;  Mira,  Tucker,  &  Tyler,  1992).   When  novel 
words  or  comprehension  failures  are  encountered,  readers 
need  access  to  rereading,  using  contextual  cues,  and  other 
strategic  aids  to  understanding  (Paris,  Lipson,  &  Wixson, 
1983).   Poor  readers  do  not  carry  out  the  many,  typical 
strategies  for  comprehension  that  more  skilled  readers  do. 
Paris,  Lipson,  and  Wixson  (1983)  cite  the  following  as 
examples  of  basic,  but  often  unused,  skills  for  reading 
comprehension:  skimming,  scanning,  rereading,  integrating 
information,  planning  ahead,  taking  notes,  and  making 
inferences. 

When  the  literature  regarding  characteristics  of 
individuals  with  traumatic  brain  injury  is  reviewed  (Ewing- 
Cobbs,  Fletcher,  &  Levin,  1985;  Lehr,  1990)  skills  such  as 
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those  listed  above  are  often  pointed  out  as  deficient.   With 
further  analysis  of  the  literature  on  cognitive  processing 
and  the  role  of  the  functional  units  of  the  brain  (Luria, 
1966;  Das,  Naglieri,  &  Kirby,  1994);  it  becomes  clear  why 
many  individuals  with  TBI  are  not  using  these  skills. 
Skills  such  as  those  identified  by  Paris,  Lipson,  and  Wixson 
(1983)  as  necessary  for  reading  comprehension  are  associated 
with  cognitive  processing  abilities  identified  as  primarily 
related  to  the  frontal  lobe  of  the  brain.   The  frontal- 
temporal  lobe  area  is  highly  susceptible  to  injury  during  an 
accident. 

Paraphrasing  is  one  method  of  elaboration  used  to 
improve  reading  comprehension.   It  is  a  strategy  often 
recommended  for  students  with  TBI.   It  relates  what  the 
learner  is  trying  to  learn  to  what  he  or  she  already  knows 
(Weinstein,  Ridley,  Dahl ,  &  Weber,  1989).   Good  paraphrasing 
strategies  reguire  "invention"  (Hennings,  1991),  a  process 
that  reguires  the  reader  to  create  rather  than  locate, 
ideas.   Hennings  (1991)  warns  that  some  paraphrasing 
strategy  instruction  calls  for  students  to  read  an  isolated 
paragraph  and  analyze  it  for  the  main  idea,  or  reguires 
students  to  "retell"  stories  and  include  specific  elements. 
It  is  Hennings  concern  that  this  type  of  activity  does  not 
reflect  authentic  reading  and  decreases  emphasis  on  the 
"essence"  of  the  story. 
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Cook  and  Mayer  (1983)  called  paraphrasing  Mixed 
Strategies  for  Summarizing  and  Underlining.   In  this  model 
the  learner  reads  part  of  the  passage,  then  pauses  to  take 
notes  to  summarize  that  portion.   Note  taking  occurs  after 
reading  or  listening  to  the  material. 

Herr  (1988)  recommends  the  paraphrasing  strategy  within 
the  Strategy  Intervention  Model  (Schumaker,  Denton,  & 
Deshler,  1984).   In  this  model,  paraphrasing  is  defined  as  a 
strategy  designed  to  improve  recall  of  main  ideas  and  facts. 
According  to  Schumaker  et  al.  research  has  shown  that 
students'  comprehension  and  retention  scores  increase  in 
proportion  to  the  guality  and  quantity  of  the  paraphrase 
statements  they  make  while  reading  a  passage.   Paraphrasing 
requires  students  to  read  short  passages  of  materials  and 
rephrase  the  content,  including  the  main  ideas  and  facts,  in 
their  own  words. 

This  paraphrasing  strategy  appears  to  heed  some  of 
Hennings  warnings  but  not  all.   The  isolated  nature  of  the 
reading  passage  and  the  recall  of  specific  information  are 
two  concerns  that  appear  to  remain.   Advantages  of  this  type 
of  strategy  are  (a)  the  students  actively  interact  with  the 
material,  (b)  the  method  of  instruction  requires  that  the 
student  maintain  a  high  level  of  attention,  and  (c)  by 
"chunking"  a  lengthy  passage  into  small  units,  memory  and 
recall  are  facilitated. 
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A  study  by  Torrance,  Lee,  &  Olson  (1992)  investigated 
developmental  changes  in  children's  understanding  of 
paraphrase  as  eguivalent  in  meaning  to  the  actual  text  of 
the  story.   Eight  stories  were  read  to  54  students  ranging 
in  age  from  3.0  to  9.9  years.   A  marker  sentence  in  each 
story  was  used  to  signal  an  accompanying  paraphrase 
statement.   Results  showed  that  it  was  not  until  the  age  of 
6  or  7  years  old  that  children  judged  eguivalent  meaning 
between  a  paraphrase  and  actual  text.   This  finding  is 
significant  for  determining  the  appropriateness  of  this 
strategy  for  adolescents  with  developmental  delays. 

Traumatic  Brain  Injury 
Adolescents  and  TBI 

It  is  essential  for  children  who  have  a  traumatic  brain 
injury  (TBI)  to  develop  good  basic  academic  and  social 
skills.   These  skills  will  build  a  foundation  for  the 
increasingly  difficult  learning  situations  that  occur  in 
school.   The  significant  influence  of  early  learning,  before 
the  injury  as  well  as  immediately  afterward,  is  one  aspect 
of  many  that  may  differentiate  the  adolescent  who  has  a  TBI 
from  other  students.   Additional  variables  related  to 
outcome  are  degree  and  nature  of  primary  and  secondary 
damage,  causal  agent,  site  of  injury,  premorbid 
characteristics,  family  support,  and  rehabilitation  after 
injury  (Begali,  1991;  Gerring  &  Carney,  1992;  Lehr,  1990; 
Mira,  Tucker,  &  Tyler,  1992). 
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Contrary  to  early  beliefs,  a  child  or  adolescent  does 
not  necessarily  recover  from  a  TBI  "better"  than  an  adult 
(Savage,  1991;  Shapiro,  1985).   Physiological  differences 
potentially  make  trauma  to  the  immature  brain  significantly 
different  from  trauma  to  an  adult,  mature  brain. 
Myelination  of  neurons  in  the  brain  along  with  changes  in 
synapses  and  dendrites  continue,  sequentially,  until  the  end 
of  the  second  decade  of  life  (Begali,  1991;  Shapiro,  1985). 
Unfortunately,  this  period  correlates  with  the  ages  at  which 
one  is  most  likely  to  receive  a  brain  injury,  15  to  24  years 
old  (Bigler,  1987;  Savage,  1991).   The  number  of  severe 
injuries  in  the  15-  to  19-year  age  range  equals  that  of  all 
the  previous  14  years  combined  (Lehr,  1990). 

Often  students  are  seen  to  learn  rapidly  soon  after 
returning  to  school.   This  is  most  often  only  a  "relearning" 
of  previously  known  information  (Begali,  1991).   Difficulty 
in  "new  learning"  is  cited  as  a  common  residual  cognitive 
impairment.   The  earlier  in  age  an  individual  is  injured, 
the  smaller  the  knowledge  base  on  which  to  relearn  old 
skills  and  acquire  new  information.   This  creates 
significant  problems  for  the  adolescent  who  is  moving  into 
an  educational  environment  that  is  expecting  basic  academic 
skills  to  be  mastered.   It  will  also  be  expected  that  this 
student  begins  applying  basic  skills  to  longer  and  more 
complicated  assignments.   In  middle  and  high  school, 
emphasis  is  on  increasing  independence  in  learning, 
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abstraction,  and  comprehension  rather  than  on  rote 
acquisition  of  information  (Lehr,  1990);  these  three  areas 
are  frequently  cited  as  difficult  for  an  individual  with 
TBI. 

Psychosocial  issues  and  their  effect  on  educational 
performance  are  extremely  significant  for  the  adolescent  and 
should  always  be  a  consideration  in  educational  programming. 
Adolescence  is  typically  a  time  of  sexual  discovery, 
establishing  identity,  increasing  independence,  and  career 
planning.   Many  or  all  of  these  issues  may  be  greatly 
altered.   Past  peer  groups  may  drift  away,  ability  to  drive 
or  work  may  be  impaired,  the  student  may  have  to  attend 
special  education  classes,  and  previous  long-range 
vocational  or  college  plans  may  now  be  inappropriate. 

Recovery  or  improvement  from  TBI  is  described  not  as  a 
static  event  but  as  a  process  that  occurs  over  an  extended 
period.   For  children  and  adolescents,  this  process  of 
recovery  or  improvement  is  imposed  on  the  ongoing  process  of 
development.   The  dynamic  nature  of  neurological  recovery 
and  functioning  (Ylvisaker,  Hartwick,  &  Stevens,  1991), 
global  impact  of  the  injury,  and  "scattered"  nature  of 
abilities  and  disabilities  separates  these  students  from 
others  who  have  disabilities  (Cohen,  Joyce,  Rhoades,  and 
Welks,  1985;  Steensma,  1992). 
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Cognitive  Rehabilitation 

Systematic  programs  of  cognitive  rehabilitation  are 
relatively  new.   During  WWI  there  was  a  significant  decrease 
in  the  mortality  rates  of  soldiers  due  to  head  injuries  as 
more  effective  neurosurgical  technigues  were  developed. 
Rehabilitation  efforts  begun  during  WWI  decreased 
dramatically  at  the  end  of  the  war.   During  WWII 
rehabilitation  hospitals  were  again  needed.   Not  until  1975 
did  rehabilitation  programs  begin  to  focus  on  the 
remediation  of  cognitive  and  behavioral  deficits  instead  of 
only  speech,  language,  and  physical  impairments. 
Rehabilitation  programs  addressing  cognitive  and  behavioral 
deficits  were  first  established  by  Ben-Yishay  in  Israel.   In 
1978  Ben-Yishay  established  a  day  treatment  program  at  New 
York  University;  this  program  led  to  the  development  of 
similar  programs  throughout  the  United  States  (Boake,  1989; 
Boake,  1991).   Most  of  these  programs  continue  to  focus 
primarily  on  adult  patients.   With  the  increase  in  rates  of 
TBI  in  children,  more  centers  are  providing  services  to 
them.   With  this  increase  has  come  the  recognition  that 
children  cannot  be  treated  as  "little  adults"  (DePompei  & 
Blosser,  1991;  Lehr,  1990).   Not  only  do  cortical  structures 
differ  in  children,  the  demands  placed  on  them  when 
returning  to  their  natural,  dynamic,  learning  environment  of 
school  differ. 


65 
Approaches  to  cognitive  rehabilitation  vary.   Prigatano 
(1987)  argues  that  true  recovery  of  function  after  brain 
injury  can  only  occur  with  "regeneration  of  anatomical 
substrate"  (i.e.,  regeneration  of  neurons).   At  this  time 
there  is  no  evidence  to  support  that  regeneration  is 
possible,  therefore,  Prigatano  calls  recovery  a 
"readjustment — getting  along  with  a  lost  function."  He 
states  that  as  long  as  the  brain  is  "alive"  it  can  continue 
to  learn  and  readapt.   Prigatano  categorizes  three 
approaches  to  cognitive  retraining:  (1)  the  use  of 
compensation  to  get  around  a  deficit;  (2)  the  use  of 
substitution  to  solve  a  problem  that  the  brain  can  solve, 
but  by  alternate  methods;  and  (3)  attempts  to  retrain 
specifically  impaired  cognitive  functions. 

Models  of  cognitive  remediation  need  to  be  developed 
and  based  on  individuals  with  a  traumatic  brain  injury;  many 
models  are  based  on  stroke  patients.   Additionally,  models 
should  be  theory  driven  and  empirically  based.   A  final 
recommendation  emphasized  throughout  recent  literature  is 
the  relationship  to  everyday  tasks.   To  be  judged 
successful,  intervention  methods  should  generalize  beyond 
the  rehabilitation  setting  to  the  real  world  of  the  patient. 
Use  of  computers  in  cognitive  retraining  is  an  example  of  an 
intervention  method  receiving  increased  attention. 

A  survey  conducted  by  Bracy,  Lynch,  Sbordone,  &  Berrol , 
(1986)  showed  73%  of  the  responding  centers  reported  using 
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microcomputers  to  provide  cognitive  rehabilitation  to 
patients  with  TBI.   William  Lynch,  though  a  proponent  of 
computer  use  in  cognitive  rehabilitation,  is  concerned  about 
the  fast  pace  at  which  the  use  of  computers  for  this  purpose 
is  growing.   Lynch  addresses  issues  such  as  ecological 
validity  (Lynch,  1992a),  structure  of  treatment  sessions 
(Lynch,  1989),  and  selection  of  patients  and  software 
(Lynch,  1992b).   Throughout  his  research,  Lynch  recommends 
additional  empirical  studies  on  specific  techniques  and 
software. 

Bradley,  Welch,  and  Skilbeck  (1993)  cite  much  of 
Lynch' s  work  in  their  research.   Like  Lynch,  Bradley  et  al. 
see  computers  as  a  quickly  growing  asset  to  cognitive 
rehabilitation  but  also  warn  of  potential  problems.   These 
authors  list  the  following  advantages  to  using  a  computer 
for  cognitive  rehabilitation:  increased  scope  and  complexity 
of  training  programs,  accurate  and  rapid  feedback,  ability 
to  motivate,  flexibility,  ease  of  overlearning,  autonomy  in 
learning,  incidental  learning  of  computer  use,  and  data 
storage  and  analysis.   Additionally,  these  authors  list 
possible  disadvantages:  inappropriate  use  of  programs, 
operational  difficulties,  software  deficiencies,  and  lack  of 
or  poor  generalization  to  everyday  life. 

Gordon,  Hibbard,  and  Kreutzer  (1989)  emphasized  the 
need  for  models  of  cognitive  remediation  that  are  based  on 
individuals  with  TBI  and  that  are  empirical.   They,  like 
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other  researchers  (Gordon  &  Hibbard,  1991;  Oddy,  1993; 
Prigatano,  1993)  describe  a  rapidly  growing  discipline  that 
nas  not  done  enough  to  validate  its  efficacy  or  develop 
understanding  of  the  success  or  failure  of  treatment.   The 
concerns  expressed  by  these  authors  increase  when  an 
analysis  of  the  literature  related  to  cognitive 
rehabilitation  for  children  or  adolescents  is  conducted. 

Bruce  (1978),  in  a  study  regarding  the  outcome  of 
children  following  severe  head  injuries,  reported  that, 
generally,  children  and  adolescents  had  a  better  functional 
prognosis  than  adults  with  similar  injuries.   Not  until  10 
years  later  did  researchers  begin  to  recognize  the 
inaccuracy  of  Bruce 's  findings.   Factors  related  to  the 
developmental  process  that  children  and  adolescents  were 
going  through,  physically,  cognitively,  and  psychosocially, 
were  considered.   Blosser  and  DePompei  (1989a),  Lehr  (1990), 
and  Ylvisaker  et  al.  (1990),  suggested  that  not  only  was  the 
prognosis  for  children  and  adolescents  not  generally  better 
than  for  adults;  typically  it  was  worse. 

A  review  by  Sohlberg  and  Mateer  (1989)  addressed  three 
theoretical  approaches  when  treating  cognitive  deficits  for 
children  and  adults.   These  are  the  General  Stimulation 
Approach,  the  Functional  Adaptation  Approach,  and  the 
Process-Specific  Approach.   Sohlberg  and  Mateer  and  others 
(Adamovich,  1991;  Burke,  Zencius,  Wesolowski ,  Doubleday, 
1991;  Das,  1994)  advocate  the  Process-Specific  Approach. 
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This  approach  orients  treatment  toward  a  specific  cognitive 
area.   It  is  based  on  Luria's  theoretical  model  of  specific 
yet  interacting  neurological  functioning  areas  of  the  brain. 
Tasks  are  administered  repetitively,  goals  and  objectives 
are  hierarchically  organized,  and  remediation  is  conducted 
through  a  data-based  approach.   Measures  of  success  are 
determined  by  generalization  of  improvements  to  real-world 
situations . 

The  foundation  of  the  Process-Specific  approach  is  the 
assumption  that  distinct  cognitive  processes  regulate 
behaviors  and  improvement  of  these  processes  can  be 
accomplished  through  targeted  treatment.   If  the  theoretical 
base  is  Luria's,  it  should  also  be  assumed  that  cognitive 
processing  of  information  takes  place  through  an  interaction 
between  functional  units  within  the  brain  and  that  this 
should  be  considered  during  treatment. 

Sohlberg,  Mateer,  and  Stuss  (1993)  recommended  a  model 
to  provide  appropriate  rehabilitative  treatment  for 
executive  processing  deficits  such  as  planning, 
organization,  initiation,  and  self-regulation.   This  model 
incorporated  a  theoretical  base,  an  understanding  of  the 
neuropsychological  components  of  executive  deficits,  and 
treatments  to  manage  executive  function  impairments.   Within 
this  model,  Sohlberg  et  al.  recommend  structured  exercises 
that  would  provide  multiple  opportunities  for  initiation, 
planning,  and  performing  goal-directed  activities.   Managing 
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multiple  simultaneous  tasks,  developing  and  following  an 
agreed-on  agenda  for  action,  and  route  finding  tasks  were 
suggested  interventions.   These  exercises  were  not  used  to 
teach  specific  strategies  for  completion  of  tasks;  instead 
the  intent  was  to  help  the  subjects  acquire  planning  and 
problem  solving  abilities  internally,  the  same  intention 
advocated  by  Das,  Naglieri,  and  Kirby  (1994)  in  their  PASS 
model. 

The  goal  of  rehabilitation  for  cognitive  processing 
skills  is  to  develop  remediation  programs  based  on 
integrated  methods  arranged  hierarchically.   This 
hierarchical  approach  is  consistent  with  developmental 
theories  of  learning  such  as  that  presented  by  Piaget' 
(Ginsburg  &  Opper,  1988).   It  is  recommended  that 
interventions  included  in  cognitive  rehabilitation  should  be 
arranged  so  that  the  behavior  being  taught  is  constantly 
expanded  while  building  on  a  foundation  of  either  intact  or 
remediated  cognitive  processes.   Additionally,  training  must 
be  relevant  to  the  individual's  life  and  generalize  to  real- 
world  functioning  (Gordon  &  Hibbard,  1991;  Gordon,  Hibbard, 
&  Kreutzer,  1989;  Prigatano,  1987;  Sohlberg,  Mateer,  & 
Stuss,  1993). 

Experiential  or  progressive  learning  theory,  as 
discussed  by  Dewey  (1938)  has  as  it's  foundation  similar 
recommendations  for  the  organization  and  presentation  of 
subject-matter  to  be  learned.   The  relationship  between  seme 
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recommendations  for  programs  of  cognitive  rehabilitation  and 
basic  theories  of  learning  should  be  investigated  further  to 
assess  the  efficacy  of  cognitive  rehabilitation. 
TBI  and  Educational  Strategies 

Improved  problem  solving,  thought  organization, 
critical  thinking,  and  social  skills  may  be  the  highest 
goals  of  cognitive  rehabilitation  and  educational  training 
for  adolescents  with  TBI.   Adeguate  problem  solving 
abilities  enable  a  student  to  assume  a  "self-coaching"  role 
and  to  learn  and  achieve  independence  more  guickly. 
Training  in  problem  solving  is  especially  important  for 
students  with  TBI.   The  increase  of  new  problems  these 
students  face  as  a  result  of  their  injury  and  the  high  rate 
of  injury  to  the  frontal  lobe  area  of  the  brain,  which  is 
involved  in  problem  solving  increases  the  challenges  in  the 
educational  environment  significantly  (Das,  Naglieri,  & 
Kirby,  1994;  Haarbauer-Krupa ,  Henry,  Szekeres,  &  Ylvisaker, 
1985) . 

The  problem  solving  process  involves  first,  the  ability 
to  think  hypothetical ly  and  second,  multiple  types  of 
organized  reasoning  abilities.   Haarbauer-Krupa  et  al. 
identify  these  reasoning  abilities  as:  isolation  of  main 
ideas,  divergent  thinking,  reflection  on  the  relevance  and 
adeguacy  of  information,  categorization  of  information, 
evaluative  reasoning,  analogical  reasoning,  convergent 
reasoning,  executive  goal  setting,  planning  and  organizing, 
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and  monitoring.   These  abilities  are  not  only  associated 
with  functions  of  the  frontal  lobe  (Luria,  1966);  within  the 
model  of  cognitive  processing  presented  by  Das,  Naglieri, 
and  Kirby  (1994)  they  are  included  in  the  cognitive 
processes  of  simultaneous  and  successive  coding,  and 
planning.   As  discussed  earlier  in  this  chapter,  studies 
have  found  functional  behaviors,  such  as  reading,  to  be 
related  to  these  cognitive  processing  skills.   Educational 
paradigms  for  students  with  TBI  have  not  bridged  the  gap 
between  the  academic  behaviors  reguired  in  the  classroom  and 
cognitive  process  training. 

In  school,  students  who  have  received  cognitive 
rehabilitation  are  often  expected  to  integrate  cognitive 
skills  that  may  have  been  worked  on  in  isolation,  under  a 
different  theoretical  model,  with  experienced  professionals 
in  the  field  of  TBI,  and  in  settings  unlike  the  classroom. 
They  will  be  expected  to  generalize  these  skills  into  an 
environment  that  may  ask  them  to  listen  to  a  direction, 
remember  it,  read  specified  items  on  a  worksheet,  think 
about  the  material,  write  answers  to  guestions  and, 
throughout,  screen  out  distractions  -  all  this  just  to 
complete  one  task  (Cohen,  Joyce,  Rhoades ,  &  Welks,  1985). 

The  expectations  of  the  "real"  environment  (i.e., 
school)  for  adolescents,  is  often  guite  different  from  those 
in  the  rehabilitation  setting.   Educational  programming  for 
adolescents  with  TBI  should  be  based  on  the  individual  needs 
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and  abilities  of  the  student,  and  should  integrate 
strategies  from  both  the  educational  and  rehabilitation 
disciplines  (Blosser  &  DePompei ,  1991,  Cohen,  1991,  Cohen, 
Joyce,  Rhoades,  &  Welks  1985). 

Reading  Comprehension.  Suggestions  for  educational 
programming  for  students  with  TBI  frequently  include 
strategy  instruction  to  compensate  for  impaired  memory  and 
word-retrieval  problems,  to  aid  retention  of  information, 
and  improve  comprehension.   Reading  comprehension  is  a  more 
complex  skill  than  many  other  reading  and  academic  skills 
students  with  TBI  will  encounter.   Gerring  and  Carney  (1992) 
state  that  even  as  decoding,  reading  fluency,  and  word 
attack  improve,  reading  comprehension  may  remain  several 
grade  levels  below  the  other  skills.   Poor  reading 
comprehension  is  often  identified  as  the  most  significant 
cause  of  difficulty  in  the  academic  content  areas.   These 
authors  emphasize  the  need  for  teachers  in  subject  areas 
other  than  language  and  reading  to  be  aware  of  deficits 
common  to  TBI  and  the  possible  impact  on  learning.   There 
are  many  recommendations  for  instruction  of  reading 
comprehension  for  students  with  TBI.   These  recommendations 
include  paraphrasing,  frequent  self-questioning,  class 
discussions,  tactile  and  visual  augmentation,  frequent 
reviews,  advanced  organizers,  active  participation,  revised 
format,  audio  accompaniment,  verbalizations,  outlining, 
highlighting,  and  key-word  notetaking  (Gerring  &  Carney, 
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1992,  Rhein  &  Farmer,  1991).  A  major  concern  is  the  lack  of 
empirical  evidence  to  support  these  recommendations. 

Direct  Instruction  (DI)  techniques  are  another  method 
with  a  research  foundation  in  learning  disabilities; 
however,  there  is  increasing  interest  by  those  researching 
TBI.   Glang,  Singer,  Colley,  and  Tish  (1992)  conducted  a 
study  using  DI  techniques  with  elementary  students  with  TBI. 
Three  students  ages  6,  8,  and  10  participated.   After  12 
hourly  instructional  sessions,  all  three  students  made 
significant  academic  improvement  in  reading,  language,  math, 
and  keyboarding.   Research  has  shown  the  DI  method  to  be 
successful  with  students  with  reading  disabilities  and  there 
are  unpublished  reports  of  success  with  students  with  TBI. 
The  results  of  these  studies  support  the  need  for  continued 
empirical  research  with  this  population  using  DI  and  other 
recommended  instructional  techniques. 

Summary 

According  to  theories  of  cognitive  processing,  mental 
processes  mediate  behavior.   Early  studies  by  researchers, 
such  as  the  Soviet  neurologists  Vygotsky  and  Luria,  related 
behavior  to  damage  in  various  areas  of  the  brain.   Luria  was 
primary  in  the  initial  identification  of  "functional"  areas 
of  the  brain  and  theories  of  cognitive  process  remediation. 
The  PASS  (Planning,  Attention,  Simultaneous,  Successive) 
model  of  cognitive  processing,  initially  proposed  by  Das, 
Kirby,  and  Jarman  (1979)  and  revised  by  Das,  Naglieri,  and 
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Kirby  (1994)  operationalizes  Luria's  original  functional 
unit  theory.   The  functional  system  theory  is  the  position 
accepted  by  most  contemporary  neuropsychologists  (Begali, 
1991;  Lehr,  1990)  . 

Factor  analytic  studies  have  established  that  common 
subtests,  used  frequently,  from  instruments  such  as  the  K- 
ABC,  WISC-R,  and  Binet,  load  in  four  process  areas  named 
planning,  attention,  simultaneous,  and  successive  processing 
(PASS).   Certain  subtests  can  be  used  as  markers  for  these 
cognitive  processes.   Although  studies  identify  these 
processing  areas  and  functions  primarily  associated  with 
them;  the  integrated  nature  of  this  model  demonstrates  that 
interaction  between  the  functional  units  along  with  use  of  a 
knowledge  base  is  necessary  to  perform  nearly  all  tasks. 
The  focus  for  the  present  study  is  on  the  relationship 
between  reading  abilities  and  the  PASS  model. 

Studies  have  shown  that  all  four  cognitive  processing 
abilities  identified  in  the  PASS  model  are  associated  with 
reading  skills;  however,  the  influence  of  a  particular 
process  depends  on  characteristics  of  both  the  learner  and 
stimuli.   Reading  comprehension,  which  is  the  area  addressed 
in  the  present  study,  has  been  most  closely  associated  with 
simultaneous  coding  and  planning  abilities.   Remedial 
studies  with  students  who  were  poor  readers,  educable 
mentally  retarded,  or  who  had  learning  disabilities,  have 
indicated  that  simultaneous,  successive,  and  planning 
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abilities  can  be  trained  and  that  reading  skills  have 
improved  along  with  this  training. 

Instruction  for  learning  strategies  is  another 
technigue,  with  a  cognitive  processing  base,  used  to  improve 
reading  skills.   Models  of  strategy  instruction  are 
freguently  used  to  teach  students  with  learning  problems. 
Most  models  address  remediation  of  reading  skills;  often, 
similar  skills  are  addressed  with  variations  in  the 
strategies  used.   Typical  reading  skills  addressed  include 
drawing  inferences,  scanning  and  surveying  text,  recognizing 
main  ideas,  organizing  information,  attention  to  text, 
remembering  facts,  fluency  of  reading,  word  attack,  and  word 
recall.   Various  paraphrasing  or  summarizing  strategies  are 
used  primarily  for  improving  reading  comprehension  skills. 
Paraphrasing  is  an  effective  strategy  to  improve  the 
reading  comprehension  of  students  with  learning  disabilities 
(Schumaker,  Denton,  &  Deshler,  1984).   This  strategy 
reguires  the  use  of  previous  knowledge;  reguires  invention 
and  creation  of  information;  memory;  problem  solving;  and 
organizing  abilities. 

For  adolescents  with  traumatic  brain  injury  cognitive 
processing  associated  with  simultaneous  coding  and  planning 
are  often  most  difficult.   Cognitive  processes  such  as 
isolating  main  ideas,  flexible  and  creative  thinking; 
reflecting  on  information;  categorization  of  information; 
evaluating,  analyzing,  and  synthesizing  information;  goal 
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setting;  planning  and  organizing;  and  monitoring  (Adamovich, 
1991;  DePompei  &  Blosser,  1991;  Haarbauer-Krupa ,  Henry, 
Szekeres,  &  Ylvisaker,  1985)  are  frequently  impaired. 
Current  recommended  academic  instructional  methods  for  these 
students  often  are  based  on  research  with  other  populations 
and  do  not  consider  the  significance  of  basic  cognitive 
processing  impairments  relative  to  TBI. 

Theories  of  cognitive  processing  that  serve  as  the 
basis  for  cognitive  rehabilitation  are  also  relevant  to 
academic  techniques  such  as  strategy  instruction.   Both 
support  the  recommendation  that  the  focus  of  instruction  for 
students  should  be  how  the  student  processes  information, 
not  simply  providing  specific  responses.   This  concept  is 
consistently  stressed  as  important  for  individuals  with  TBI. 
Additionally,  both  techniques  provide  some  organization  and 
structure  that  were  automatic  for  the  student  before  the 
accident.   When  planning  for  the  educational  needs  of 
adolescents  with  TBI,  a  link  must  be  established  between  the 
theories,  knowledge  base,  and  treatment  goals  of  cognitive 
rehabilitation  and  the  educational  goals  and  instructional 
methods  of  teachers. 

The  present  study  researches  the  effects  of  two 
different  learning  techniques,  self -questioning  and 
paraphrasing,  on  the  reading  comprehension  skills  of 
adolescents  with  TBI.   Both  techniques  are  based  on 
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cognitive  processing  theory  and  use  methods  to  improve 
simultaneous  processing  and  planning  skills. 


CHAPTER  III 
METHODS  AND  PROCEDURES 

The  training  and  testing  procedures  described  in  this 
chapter  were  designed  to  teach  adolescents  with  traumatic 
brain  injury  (TBI)  to  improve  their  reading  comprehension. 
The  methods  presented  incorporate  cognitive  processing 
theory  and  strategy  instruction.   Performance  on 
comprehension  guestions  related  to  independent  reading 
passages  was  used  to  evaluate  the  effects  of  two 
instructional  technigues,  self-guestioning  with  overt 
verbalizations  and  paraphrasing,  both  of  which  are  based  on 
the  theory  of  cognitive  processing  (Das,  Naglieri,  &  Kirby, 
1994).   This  chapter  includes  the  following  sections: 
descriptions  of  the  subjects,  setting,  stimuli,  variables 
under  investigation,  measurement  of  the  variables, 
procedures,  and  the  experimental  design  and  analysis. 
Descriptions  of  the  Subjects 

Six  students  participated  in  this  study.   The  students, 
9  to  15  years  in  age,  were  enrolled  in  special  education 
and/or  regular  education  classes  in  Duval,  Clay,  or  Volusia 
Counties  in  the  state  of  Florida.   A  detailed  description  of 
each  subject  participating  in  the  study  is  included  in 
tables  3.1  and  3.2.   Subject  characteristics,  including  sex, 
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race,  age,  grade,  and  educational  classification  are 
summarized  in  table  3.1.   Each  subject's  reading 
comprehension  score,  as  assessed  with  the  Woodcock-Johnson 
Test  of  Academic  Achievement  for  participation  in  this 
study,  is  included  in  table  3.1. 

Table  3.2  summarizes  information  relevant  to  the 
subject's  brain  injury.   The  subject's  initial  post-injury 
neurocognitive  evaluation,  information  provided  by  the 
parent  or  guardian,  and  educational  records  were  used  to 
obtain  information  relative  to  the  injury  and  post-injury 
cognitive  functioning.   Table  3.2  includes  date  of  injury, 
cause  of  injury,  primary  site(s)  of  injury,  initial 
cognitive  functioning  score  and  accompanying  disabilities. 

To  participate  in  the  study,  each  subject  was  required 
to  meet  the  following  criteria:   (a)  the  subject  met  the 
state  of  Florida,  Department  of  Education,  definition  for 
eligibility  for  educational  services  for  students  with 
traumatic  brain  injury  (see  definitions  in  chapter  2);  (b) 
the  subject  was  presently  between  the  ages  of  9  and  15;   (c) 
the  subject's  injury  was  primarily  to  the  frontal  lobe  of 
the  brain  as  documented  in  the  medical  records;  (d)  the 
subject  was  at  least  18  months  and  no  more  than  48  months 
post  injury;  (e)  the  subject  had  a  reading  comprehension 
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ability  level  of  at  least  third  grade  as  assessed  on  the 
Woodcock-Johnson  Revised  Test  of  Academic  Achievement  within 
the  previous  six  months;  (f)  the  student's  present  reading 
comprehension  grade  level  was  at  least  one  and  one-half 
grade  levels  below  grade  placement  level;  (g)  the  student 
had  no  physical,  sensory,  or  behavioral  deficits  that 
significantly  interfered  with  their  ability  to  read  or 
answer  questions;  (h)  the  student  was  not  receiving  any 
other  reading  comprehension  instruction  while  participating 
in  this  study;  (i)  the  student  was  taking  no  medication  that 
would  interfere  with  their  ability  to  participate  in  the 
training  activities;  and  (j)  the  student  was  enrolled  in  a 
school  based  educational  program. 

Permission  for  this  study  was  obtained  from  the  Duval 
County  School  Board  Administration,  the  University  of 
Florida  Institutional  Review  Board,  Genesis  Rehabilitation 
Hospital  Institutional  Review  Board,  the  student's  parent  or 
guardian,  and  the  student  (see  Appendix  A). 
Subject  One 

Subject  One  (SI)  was  a  sixth  grade  white  male,  age  12 
years  4  months.   On  04/05/92,  he  sustained  a  severe  closed 
head  injury  secondary  to  a  bicycle  versus  motor  vehicle 
accident.   The  pickup  truck  was  reported  to  have  run  over 
his  abdominal  section.   The  subject  was  comatose  at  the 
scene  for  approximately  three  minutes.   His  initial 
neuropsychological  evaluation  indicated  a  Glasgow  Coma  Scale 
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score  of  11.   A  CT  scan  revealed  a  contusion  in  the  left 
frontal  lobe,  blood  in  the  sinuses,  a  fractured  left 
mastoid,  left  temporal  fracture,  and  bilateral  parietal 
skull  fractures. 

Results  of  the  neuropsychological  and  neurobehavioral 
evaluation,  conducted  approximately  90  days  post-injury, 
indicated  the  following  deficits:  moderately  impaired 
attention  and  concentration,  mildly  impaired  aural 
comprehension,  severely  impaired  visual  scanning,  mildly 
impaired  abstract  reasoning,  mildly  impaired  cognitive 
flexibility,  severely  impaired  visuoperceptual  skills, 
profoundly  impaired  immediate  recall/learning,  impaired 
delayed  reca 11 /memory ,  and  impaired  executive/self- 
regulatory  skills. 

At  the  time  of  his  participation  in  this  study  SI  was 
35  months  post-injury.   He  demonstrated  independent  fine  and 
gross  motor  functioning.   He  was  successfully  following  an 
educational  curriculum  level  consistent  with  an  intellectual 
functioning  level  in  the  mildly  mentally  handicapped  range. 
This  was  below  the  academic  ability  level  displayed  prior  to 
his  injury.   SI  was  evaluated  to  have  a  present  reading 
comprehension  grade  eguivalent  score  of  4.7  on  the  Woodcock- 
Johnson  Test  of  Academic  Achievement. 
Subject  Two 

Subject  Two  (S2)  was  a  sixth  grade  white  male,  age  12 
years  7  months.   On  12/31/91  S2  sustained  an  open  head 
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injury  from  a  close  range  gunshot  wound.   The  bullet  (a  .22 
caliber)  penetrated  the  skull  just  right  of  the  front 
midline,  traveled  through  the  entire  right  hemisphere  and 
lodged  in  the  occipital  lobe.   S2  did  not  lose 
consciousness.   A  CT  scan  revealed  a  right  frontal  hematoma, 
left  parietal  subdural  hematoma,  right  hemisphere  mass 
tissue  damage,  and  right  hemisphere  shift. 

Results  of  an  initial  neuropsychological  evaluation, 
conducted  approximately  one  month  post-injury,  indicated 
neurocognitive  functioning  consistent  with  a  Pediatric  Head 
Trauma  Scale  score  of  II.   An  additional  neuropsychological 
and  neurobehavioral  evaluation  conducted  approximately  90 
days  post-injury  indicated  the  following  deficits:  severely 
impaired  intellectual  functioning,  moderately  impaired 
verbal  skills,  and  profoundly  impaired  performance  skills, 
impulsivity,  moderately  impaired  learning  ability,  severely 
impaired  memory  for  newly  learned  information,  impaired  oral 
fluency,  severely  impaired  visuoperceptual  skills,  mildly 
impaired  abstract  reasoning,  moderately  impaired  cognitive 
flexibility,  moderate  and  profoundly  impaired  hand  speed, 
and  severely  impaired  eye-hand  coordination  speed. 

At  the  time  of  his  participation  in  this  study  S2  was 
38  months  post-injury.   He  displayed  left  hemiplegia; 
however,  he  demonstrated  independent  fine  and  gross  motor 
functioning.   He  was  successfully  following  an  educational 
curriculum  level  consistent  with  an  intellectual  functioning 
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level  in  the  mildly  mentally  handicapped  range.   This  was 
slightly  below  the  academic  ability  level  displayed  prior  to 
his  injury.   Past  educational  records  indicate  that  S2  was 
in  the  Exceptional  Education  Program  for  students  with 
specific  learning  disabilities  before  the  accident.   He  was 
following  regular  education  curriculum  with  special  criteria 
applied  for  success.   S2  was  evaluated  to  have  a  present 
reading  comprehension  grade  equivalent  score  of  3.9  on  the 
Woodcock- Johnson  Test  of  Academic  Achievement. 
Subject  Three 

Subject  Three  (S3)  was  a  seventh  grade  white  female, 
age  13  years  8  months.   On  08/31/93  S3  sustained  a  severe 
closed  head  injury  secondary  to  a  bicycle  versus  motor 
vehicle  accident.   S3  lost  consciousness  at  the  scene.   An 
initial  neuropsychological  evaluation  indicated  a  Glasgow 
Coma  Score  of  5 .   A  CT  scan  revealed  diffuse  edema 
throughout  the  left  hemisphere  with  a  left  to  right 
hemisphere  shift  in  the  frontal  lobe  region.   A  subdural 
hematoma  in  the  left  frontoparietal  region  and  skull 
fracture  were  also  identified. 

A  neuropsychological  evaluation  conducted  approximately 
90  days  post-injury  indicated  the  following  cognitive 
deficits:   verbal  learning,  language  skills,  memory, 
attention,  auditory,  and  behavioral  problems  (lack  of 
impulse  control  and  anger  control). 
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At  the  time  of  her  participation  in  this  study  S3  was 
18  months  post-injury.   She  demonstrated  independent  fine 
and  gross  motor  functioning.   She  had  been  in  the  school 
based  environment  for  only  four  months  and  was  successfully 
following  an  educational  curriculum  level  consistent  with  an 
intellectual  functioning  level  in  the  mildly  mentally 
handicapped  range.   This  was  below  the  academic  ability 
level  displayed  prior  to  her  injury.   Past  educational 
records  indicate  that  S3  was  functioning  on  a  generally 
average  to  low-average  ability  level  before  the  accident. 

53  was  evaluated  to  have  a  present  reading  comprehension 
grade  eguivalent  score  of  3.3  on  the  Woodcock-Johnson  Test 
of  Academic  Achievement. 

Subject  Four 

Subject  Four  (S4)  was  a  sixth  grade  white  female,  age 
11  years  10  months.   On  02/15/92  S4  sustained  a  closed  head 
injury  secondary  to  a  bicycle  versus  motor  vehicle  accident. 
The  automobile  was  traveling  at  approximately  30  to  40  mph. 

54  was  thrown  from  her  bicycle  and  landed  on  the  road.   S4 
lost  consciousness  at  the  scene  and  remained  in  a  coma  for 
approximately  30  days.   An  initial  neuropsychological 
evaluation  indicated  a  Glasgow  Coma  Score  of  3 .   A  CT  scan 
revealed  hemorrhaging  in  the  brain  with  a  skull  fracture  in 
the  right  parietal  region.   Contusions  in  the  left  frontal 
and  occipital  regions  were  identified.   A  fracture  of  the 
left  clavicle  was  diagnosed.   Additionally,  S4  experienced 
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pneumonia  during  the  early  stages   of   recovery.      A 
neuropsychological   evaluation  conducted   approximately   40 
days  post-injury   indicated  a   Pediatric   Head  Trauma  Level   II. 

A  neuropsychological   evaluation   conducted  approximately 
60  days  post-injury  indicated  the   following   intellectual   and 
cognitive  deficits:      moderately   impaired  range  of 
intelligence,    mildly  to  moderately   impaired  verbal   skills 
and  severely   impaired  performance   skills.      Moderate 
impairments   in   information  processing,    visual   processing, 
and   long-term  retention  were   identified.      Mild  to  moderate 
impairments   in  academic   skills  were   noted. 

At  the  time   of  her   participation   in  this   study  S4  was 
36  months   post-injury.      She  demonstrated   independent   fine 
and  gross  motor   functioning.      She  was   successfully  following 
a  standard  sixth  grade  curriculum  track;    however,    her 
present  academic   abilities   are   noted   to   be   below  the   average 
to  high-average   range  of   ability   identified  before  her 
injury.      S4   was   evaluated  to  have   a   present   reading 
comprehension  grade  eguivalent  score   of   5.1   on  the  Woodcock- 
Johnson  Test  of  Academic  Achievement. 
Subject  Five 

Subject   Five    (S5)    was   an   eighth   grade   white   male,    age 
14   years   8   months.      On   09/18/92   S5    sustained   a   severe   closed 
head   injury  secondary  to  a   fall   from   a   three   story  balcony. 
He  reportedly   lost  consciousness   for    10-15   minutes.      His 
Glasgow  Coma   Scale   score   at  the  scene   was    3.      An   initial  CT 
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scan  revealed  a  left  temporal  contusion,  hemorrhaging  in  the 
frontal  lobe,  and  a  skull  fracture.   On  Day  12  after  his 
injury,  S5  was  medicated  to  the  point  of 
coma.   Approximately  six  days  later  he  was  awake, 
responsive,  and  following  commands. 

An  initial  neuropsychological  evaluation  conducted 
approximately  30  days  post-injury  indicated  a  Pediatric  Head 
Trauma  Scale  score  of  II-I.   Predominant  characteristics 
were  moderately  impaired  sensory  ability,  moderate  to  severe 
expressive  language  deficits,  and  mild  to  moderate  receptive 
language  deficits.   An  additional  neuropsychological 
evaluation  was  conducted  approximately  60  days  post-injury. 
These  test  results  revealed  S5  to  be  functioning  in  the 
severely  impaired  intellectual  range.   His  academic 
cognitive  abilities  ranged  from  the  average  to  the 
profoundly  impaired  range.   Scores  indicated  mildly  to 
severely  impaired  potential  for  acquiring  new  knowledge, 
with  his  greatest  weakness  noted  in  the  language  based 
skills. 

Neuropsychological  and  neurobehavioral  deficits 
identified  in  the  evaluation  included:  fluctuating 
attention  and  concentration,  double  vision,  mild  dysarthria, 
mildly  impaired  aural  comprehension,  mildly  impaired 
visuomotor  skills  and  abstract  reasoning,  moderately 
impaired  eye-hand  coordination  speed,  and  profoundly 
impaired  naming/word  finding  skills.   His  aptitude  and 
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achievement  scores  in  math  and  oral  language  were 
commensurate  with  his  pre-injury  level  of  functioning.   S5 
has  a  history  of  behavior  problems  (treated  with  Ritalin) 
and  below  average  academic  functioning. 

At  the  time  of  his  participation  in  this  study  S5  was 
30  months  post-injury.   He  demonstrated  independent  fine  and 
gross  motor  functioning.   He  was  successfully  following  an 
educational  curriculum  level  consistent  with  an  intellectual 
functioning  level  in  the  mildly  mentally  handicapped  range. 
S5  was  evaluated  to  have  a  present  reading  comprehension 
grade  equivalent  score  of  3.0  on  the  Woodcock- Johnson  Test 
of  Academic  Achievement. 
Subject  Six 

Subject  Six  (S6)  was  a  fifth  grade  black  female,  age  9 
years  2  months.   On  03/11/91  S6  sustained  a  severe  closed 
head  injury  secondary  to  a  bicycle  versus  motor  vehicle 
accident.   S6  was  found  comatose  at  the  scene.   She 
continued  to  be  comatose  for  several  additional  hours.   Her 
initial  Glasgow  Coma  Scale  score  was  7.   An  initial  CT  scan 
revealed  frontal  lobe,  right  thalamic,  and  left  occipital 
contusions;  and  obstructive  hydrocephalus  at  the  level  of 
the  4th  ventricle.   Additional  diagnosis  included  a  fracture 
at  the  first  vertebra  (CI)  with  no  spinal  cord  involvement, 
four  rib  fractures  on  the  right,  a  pulmonary  contusion,  and 
various  other  physical  injuries. 
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Approximately  60  days  post-injury  S6  received  an 
initial  neuropsychological  and  neurobehavioral  evaluation. 
Results  of  that  evaluation  indicated  neurocognitive 
functioning  consistent  with  a  Rancho  Los  Amigos  Level  II  to 
III.   An  academic  skills  assessment  indicated  age 
appropriate  reading  skills  and  written  language  skills,  but 
moderately  impaired  recall  of  factual  knowledge  and  severely 
impaired  math  skills.   Significant  deficits  in  the  areas  of 
long-term  retrieval  and  processing  speed  were  revealed. 
Specific  neuropsychological  and  neurobehavioral  deficits 
included:   moderately  impaired  attention  and  concentration, 
profoundly  impaired  ability  to  learn  new  information,  and 
moderately  to  severely  ataxic  upper  and  lower  extremity 
movements. 

At  the  time  of  her  participation  in  this  study  S6  was 
48  months  post-injury.   She  demonstrated  independent,  yet 
ataxic,  fine  and  gross  motor  functioning.   She  was 
successfully  following  an  educational  curriculum  level 
consistent  with  an  intellectual  functioning  level  in  the 
mildly  to  moderately  mentally  handicapped  range.   S6  was 
evaluated  to  have  a  present  reading  comprehension  grade 
eguivalent  score  of  3.6  on  the  Woodcock-Johnson  Test  of 
Academic  Achievement. 

Research  Questions 
Three  research  guestions  were  addressed  in  relation  to 
each  subject's  performance  on  reading  comprehension 
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questions  during  baseline  and  training  sessions.   Two 
additional  questions  addressed  the  satisfaction  of  the 
subjects  and  trainers  with  the  training  procedures  and 
results. 

Ql:   What  are  the  effects  of  training  for  self- 
questioning  skills  on  reading  comprehension? 
Q2:   What  are  the  effects  of  training  for  paraphrasing 

strategy  skills  on  reading  comprehension? 
Q3:   One  week  after  completing  training  in  process  and 
strategy  use,  what  are  the  subject's  reading 
comprehension  scores  compared  to  those  achieved 
immediately  after  all  training  ended? 
Q4:   Do  subjects  report  satisfaction  with  the  newly 

acquired  reading  comprehension  strategies? 
Q5:   Do  trainers  report  satisfaction  with  training 
procedures  and  results? 
Setting 
Throughout  the  study,  each  subject  was  seen 
individually.   All  sessions  were  conducted  during  regular 
school  hours  in  the  student's  classroom  or  a  designated  area 
(i.e.,  meeting  room)  on  the  school  campus.   The  area  was 
generally  free  of  distractions  beyond  those  traditionally 
found  in  classrooms.   The  subject  sat  at  a  standard  table  or 
desk  with  the  trainer  seated  next  to  or  across  from  him/her. 
The  trainer  was  present  during  all  sessions. 
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Methods 

All  materials  were  printed  in  black  and  white,  using 
standard  size  print.   Students  used  standard  size  pencils  to 
write  the  corresponding  letter  of  answers  they  chose  on  an 
answer  sheet  (see  appendix  B  and  C).   During  each  baseline 
and  training  session  the  subjects  read  either  two  or  four 
independent  reading  passages  and  answered  ten  multiple 
choice  questions  for  each.   Determination  of  the  number  of 
passages  to  read  was  based  on  the  subjects'  ability  to 
attend  to  the  task.   Obstacles  to  task  attention  could  be 
related  to  physical  fatigue  or  uncooperative  behavior. 

The  reading  passages  used  were  from  Timed  Readings  by 
Jamestown  Publishers  (1980).   Each  passage  was  approximately 
400  words  in  length.   To  assess  comprehension,  the  authors 
of  the  series  provided  ten  multiple  choice  questions  and  an 
answer  key  for  each  reading  passage. 
Baseline  Phases  (Al,  A2  .  &  A3)  and  Follow-up  (A4) 

To  obtain  baseline  data  for  questions  number  one  and 
two  (baseline  phases  Al  and  A2)  before  training  and  address 
question  number  three  regarding  time  delay  in  training, 
(baseline  phase  A3  and  follow-up  A4)  subjects  were  required 
to  read  selected  passages  independently  and  answer  10 
multiple  choice  questions  for  each  passage.   Subjects  read 
and  answered  questions  about  two  to  four  written  passages 
during  each  session. 


93 
Baseline  phases  Al  and  A2  were  terminated  and  training 
phases  begun  when  the  subject  achieved  at  least  five 
consecutive  reading  comprehension  scores  with  a  median  score 
of  3  correct  or  less  on  10  comprehension  guestions  (for  one 
reading  passage)  or  6  correct  or  less  on  20  comprehension 
guestions  (when  combining  scores  for  two  reading  passages). 
By  establishing  a  median  score  of  approximately  33%  a  level 
of  success  would  be  provided  for  the  subject  that  would 
provide  some  reinforcement  for  their  efforts;  however,  it 
would  also  provide  a  high  enough  error  rate  to  allow  for 
noticeable  improvement  during  intervention. 

Baseline  phase  A3  and  the  follow-up  phase  (A4) 
consisted  of  reading  three  written  passages  independently 
during  each  phase.   Comprehension  test  scores  (answers  to 
multiple  choice  guestions)  for  each  passage  were  recorded. 
Self-Questioning  with  Verbalization  Training  (B) 

To  address  guestion  number  one  regarding  the  effect  of 
self-guestioning  with  overt  verbalizations,  Raven's 
Progressive  Matrices  (Raven,  1991)  were  presented  together 
with  guestions  from  the  trainer  during  five,  one  hour 
sessions.   For  each  trial  a  single  large  matrix  pattern 
containing  one  "blank"  area  was  presented  on  a  single  sheet 
of  paper  with  six  to  eight  smaller  patterns  for  the  subject 
to  choose  from  to  "fill  in"  the  blank  area.   Questions 
regarding  the  characteristics  of  the  patterns  to  choose  from 
and  rationale  for  the  answer  selected  by  the  subject  were 
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presented  for  each  matrix.   Scripted  questions,  developed  by 
the  author  of  this  study,  were  presented  by  the  trainer  and 
were  intended  to  promote  planning  and  simultaneous 
processing  through  self-questioning  and  verbalization  from 
the  subject  (Cormier,  Carlson,  &  Das,  1990). 

To  promote  mastery  learning,  revised  questions  and 
assistance  were  presented  when  a  100%  correct  response  was 
not  achieved  by  the  subject.   Questions  for  the  initial 
trial  were  labeled  Situation  A;  revised  questions  for  the 
second  trial  on  the  same  matrix  were  labeled  Situation  B. 
Questions  and  verbal  assistance  recommendations  for  the 
third  trial  on  the  same  matrix  were  labeled  Situation  C. 
Questions,  verbal  assistance  recommendations,  and  modeling 
assistance  for  the  same  matrix  were  labeled  Situation  D  (see 
Appendix  B).   Each  situation  presented  represented  one 
trial.   Each  one  hour  training  session  consisted  of  seven 
trials  on  matrices  and  one  or  two  independent  reading 
passages  presented  immediately  after  training. 

Training  began  with  the  presentation  of  a  sample 
matrix.   All  matrices,  the  sample  and  those  used  during 
training,  were  from  Raven's  Progressive  Matrices.   Each 
matrix  was  positioned  on  the  page  in  the  same  manner.   The 
primary  matrix  (large  box)  was  at  the  top  of  each  page  and 
encompassed  approximately  two  thirds  of  the  page.   Each  page 
consisted  of  one  large  box  containing  a  specific  pattern 
(primary  matrix)  and  six  to  eight  smaller  boxes  containing 
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patterns;  these  were  at  the  bottom  of  the  page.   Each  large 
pattern  contained  a  blank  rectangular  area  approximately  two 
inches  by  one  and  a  half  inches  that  interrupted  the  overall 
pattern  within  the  box.   An  example  of  a  matrix  is  provided 
in  Appendix  B. 

The  subject  was  reguired  to  select  the  small  box  that 
contained  the  correct  pattern  to  match  that  missing  in  the 
large  box.   Selections  could  only  be  made  after  completing  a 
set  of  scripted  guestions  presented  by  the  trainer.   Each 
matrix  was  completed  with  100%  accuracy  before  going  to  the 
next  matrix.   Additional  guestions  (i.e.,  situations)  were 
presented  as  necessary  to  accomplish  100%  mastery.   Scores 
were  recorded  on  the  Matrix  score  sheet  (see  Appendix  B) . 
Paraphrasing  Strategy  Instruction  (C) 

To  address  guestion  number  two  regarding  the  effects  of 
paraphrasing  strategy  instruction,  one  or  two  reading 
passages  for  paraphrase  training  were  presented  during  five, 
one  hour  sessions.   Each  trainer  had  the  following 
instructional  materials:   The  Paraphrasing  Strategy 
curriculum  (Schumaker,  Denton,  &  Deshler,  1984); 
Paraphrasing  Strategy  Cue  Cards  #1,  #2,  #3,;  Paraphrasing 
Verbal  Practice  Checklist;  Paraphrase  Score  Sheet;  and  the 
Student  Response  Form  for  recording  answers  to  reading 
comprehension  guestions  during  training  (see  Appendix  C). 

Stages  two,  three,  four,  and  five  from  The  Paraphrasing 
Strategy  curriculum  were  followed.   The  cue  cards, 
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checklist,  and  score  sheet  were  modifications  of  those 
provided  in  this  curriculum.   Cue  cards  were  provided  to 
describe  the  steps  of  the  paraphrasing  strategy  (stage  2,3, 
and  4).   The  Paraphrasing  Verbal  Practice  Checklist  was  used 
during  the  verbal  rehearsal  exercise  for  the  mnemonic  RAP; 
Read  the  paragraph,  Ask  yourself  what  were  the  main  idea  and 
details  in  this  paragraph,  and  Put  the  main  idea  and  details 
into  your  own  words  (stage  4).   The  instructor's  manual  for 
the  Paraphrasing  Strategy  curriculum  (Schumaker,  Denton,  & 
Deshler,  1984)  was  used  to  provide  each  trainer  with 
training  regarding  the  qualities  of  main  ideas  and  details 
in  sample  paragraphs.   Trainer  judgement,  based  on  knowledge 
acquired  through  previous  training,  was  used  to  determine  if 
the  subject  had  successfully  described  the  main  idea  and 
details  for  the  training  paragraphs  read  in  each  passage. 

The  Paraphrase  Score  Sheet  was  used  to  record  the  main 
ideas  and  details  for  each  passage  read  during  the  training 
phase.   A  separate  score  sheet  was  used  for  each  passage 
read.   Reading  passages  were  selected  based  on  the  baseline 
reading  grade  level  achieved  by  each  subject  in  the  baseline 
phase  immediately  preceding  the  paraphrase  training  phase. 
Grade  level  (readability  levels)  of  reading  passages  were 
assigned  by  the  publisher  through  the  use  of  Fry's  Formula 
for  Assessing  Readability.   The  reading  passages  used  were 
from  the  Timed  Readings  series  by  Spargo  and  Williston 
(1980). 
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Response  forms  were  developed  and  used  to  record 
answers  to  ten  multiple  choice  questions  for  each  reading 
passage  completed  during  training.   One  or  two  passages  were 
read  during  each  paraphrase  training  session.   Immediately 
after  the  reading  passage(s)  for  Paraphrase  Strategy 
training  were  completed  with  the  trainer  (main  ideas, 
details,  and  comprehension  questions)  one  or  two  written 
passages  were  read  independently  and  comprehension  questions 
answered. 
Social  Validation 

Social  validation  measures  were  obtained  to  assist  in 
determining  if  the  behavior  that  is  being  changed  is 
"socially  important"  (Tawny  &  Gast,  1984).   Three  levels  of 
social  validation:  goals,  procedures,  and  effects  have  been 
identified  by  Tawny  and  Gast  (1984)  and  Fuqua  and  Schwade 
(1986) . 

To  address  research  questions  number  five  and  number 
six,  satisfaction  questionnaires  were  completed  by  each 
subject  and  trainer.   The  social  importance  of  treatment 
effects  was  assessed  by  having  subjects  subjectively 
evaluate  the  treatment  effects.   Questionnaires  were  given 
to  the  subjects  and  the  trainers  after  the  subject  completed 
all  phases  of  the  study.   Answers  from  the  subjects  were 
obtained  through  an  interview  format  conducted  with  the 
author.   Trainers  completed  the  questionnaires  independently 
and  provided  written  comments  regarding  the  study. 
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Variables  Under  Investigation 
Independent  Variables 

Method  of  training  was  the  independent  variable  in  this 
investigation.   Training  occurred  in  two  different  ways:  (a) 
a  condition  in  which  training  was  for  self-questioning  with 
overt  verbalization  skills  and  (b)  a  condition  in  which 
training  was  for  paraphrase  strategy  learning.   Both 
training  methods  were  intended  to  improve  the  simultaneous 
processing  and  planning  skills  of  each  subject;  thus,  based 
on  the  theory  of  cognitive  processing  (Das,  Naglieri,  & 
Kirby,  1994),  assist  the  subject  in  improving  reading 
comprehension  skills. 

Although  both  training  methods  address  similar 
cognitive  processing  skills,  they  are  different  from  one 
another.   The  training  phase  for  self -questioning  with 
verbalizations  is  most  similar  to  techniques  and  materials 
used  by  a  cognitive  therapist  in  a  cognitive  rehabilitation 
setting.   It  is  dissimilar  to  typical  classroom 
instructional  methods  used  to  improve  reading  comprehension 
skills.    The  training  and  materials  used  for  paraphrasing 
are  similar  to  those  used  by  educators  in  classroom  settings 
during  reading  comprehension  instruction. 

Self-questioning  and  verbalization  training.   Raven's 
Progressive  Matrices  (Raven,  Raven,  &  Court,  1993)  were 
presented  together  with  scripted  questions  from  the  trainer 
regarding  the  patterns  and  rationale  for  selection  of 
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answers  during  this  training  phase.  Revised,  scripted 
guestions  and  increasing  levels  of  assistance  were  provided 
by  the  trainer  when  a  100%  correct  response  was  not  achieved 
by  the  subject  on  each  matrix  (see  Appendix  B) .  Questioning 
was  intended  to  promote  planning  and  simultaneous  processing 
skills. 

Paraphrasing  strategy  instruction.   The  paraphrasing 
training  phase  involved  the  procedures  in  stages  two,  three, 
four,  and  five  of  The  Paraphrasing  Strategy  curriculum  by 
Schumaker,  Denton,  &  Deshler  (1984).   Paraphrasing  strategy 
instruction  incorporated  a  paraphrasing  task  and  a  reading 
comprehension  task  for  each  reading  passage.   The  most 
significant  modification  to  these  procedures  involved  the 
reading  comprehension  task  during  the  instructional  phase. 
Impaired  memory  is  one  of  the  most  pervasive  and  persistent 
deficits  after  a  TBI  (Parente  &   DiCesare,  1991).   Therefore, 
the  reading  comprehension  guestions  for  the  training  passage 
were  completed  during  the  same  instructional  period  as  the 
paraphrasing  activity,  instead  of  24  hours  later,  as  is 
recommended  in  the  curriculum. 

There  were  no  delays  in  administering  guestions  after 
the  reading  passage  was  completed.   By  decreasing  the  time 
between  the  reading  task  (paraphrasing)  and  comprehension 
task  (10  multiple  choice  guestions)  the  influence  memory 
impairments  may  have  had  on  performance  was  reduced. 
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Dependent  Variable 

The  dependent  variable,  across  all  phases  of  the  study, 
was  performance  on  reading  comprehension  questions  related 
to  written  passages  read  independently.   The  only  tasks 
presented  during  baseline  phases  Al ,  A2  and  A3  and  during 
follow-up  phase  A4  were  10  multiple  choice  questions  related 
to  written  passages  read  by  the  subject  independently. 

During  the  two  training  phases  (self -questioning,  phase 
B;  and  paraphrase  training,  phase  C)  subjects  completed 
multiple  choice  questions  related  to  written  passages  read 
independently.   Written  passages  and  questions  were 
presented  immediately  after  they  completed  each  training 
session.   One  or  two  written  passages,  depending  on  the 
fatigue  level  of  the  subject,  were  presented  at  the  end  of 
each  training  session. 

Due  to  the  alternating  order  of  training  phases  between 
subjects,  reading  passages  selected  for  use  during  the  self- 
questioning  with  verbalization  training  session  (phase  B), 
for  subjects  3,  5,  and  6,  were  based  on  the  reading  grade 
level  of  the  Woodcock-Johnson  Reading  Comprehension  Test 
score  and  subsequent  performance  level  during  baseline  Al. 
Passages  used  during  self-questioning  with  verbalization 
training  for  the  remaining  three  subjects  (SI,  S2,  and  S4) 
were  based  on  the  performance  level  during  baseline  A2. 
Reading  passages  used  during  paraphrasing  strategy 
instruction  (phase  C)  for  subjects  1,  2,  and  4  were  selected 
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based  on  the  reading  grade  level  of  the  Woodcock-Johnson 
Reading  Comprehension  Test  score  and  subsequent  performance 
level  during  baseline  Al .   Passages  used  during  paraphrase 
strategy  instruction  for  the  remaining  three  subjects  (S3, 
S5,  and  S6)  were  based  on  the  performance  level  during 
baseline  A2  (see  Figure  3.3). 

During  baseline  phase  A3  selection  of  passages  to  be 
read  independently  was  based  on  the  student's  reading  level 
during  the  last  training  phase  for  that  student,  either 
self-questioning  (phase  B)  or  paraphrasing  (phase  C) . 
During  the  follow-up  phase  A4  the  reading  passage  was  the 
same  level  as  that  used  during  baseline  phase  A3. 
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Figure  3.1   Order  of  training  for  subjects 
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Reading  passages  used  were  from  the  Timed  Readings  by 
Spargo  and  Williston  (1980).   Response  forms  were  developed 
and  used  to  record  answers  to  10  multiple  choice  questions 
for  each  passage  read  independently  (see  Appendix  B) .   All 
reading  passages  used  during  the  independent  reading 
comprehension  portion  of  each  training  phase  were  new  to  the 
subjects. 

Measurement  of  the  Variables 
Independent  Variables 

Procedures  for  measuring  independent  variables  deviated 
from  the  test  protocols  recommended  by  the  authors  of  both 
the  Raven  Progressive  Matrices  and  The  Paraphrasing 
Strategy.   The  rationale  for  these  variations  were  (a)  the 
procedures  were  being  used  for  training  rather  than 
assessment,  and  (b)  the  goal  for  the  subject  was  to  achieve 
mastery  performance  on  each  task. 

Self-questioning  and  verbalization  training.  During  the 
self-questioning  and  verbalization  phase,  data  for  correct 
selection  to  complete  the  matrix  and  level  of  assistance 
required  to  make  the  correct  selection  were  recorded. 
Responses  during  this  training  phase  were  recorded  on  the 
Matrix  Score  Sheet  (see  Appendix  B) .   To  promote  mastery 
learning,  subjects  were  required  to  achieve  a  100%  correct 
response  on  a  matrix  before  attempting  a  new  matrix. 
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Paraphrasing  strategy  instruction.   During  the  training 
phase  data  for  paraphrasing  (main  idea  and  details  for  each 
paragraph)  and  reading  comprehension  were  taken.   During 
paraphrasing  instruction,  a  record  of  main  ideas  and  details 
for  each  paragraph  read  was  kept  on  the  Paraphrase  Score 
Sheet  (see  Appendix  C).   To  promote  mastery  learning, 
subjects  were  required  to  achieve  at  least  a  score  of  90% 
accuracy  for  paraphrasing  before  attempting  the 
comprehension  task,  10  multiple  choice  questions  related  to 
the  same  passage  that  was  paraphrased.   Answers  for  the 
reading  comprehension  questions  were  recorded  on  the  Student 
Response  Form  for  Reading  Comprehension  (see  Appendix  C). 

At  least  80%  mastery  was  required  on  the  reading 
comprehension  task  before  attempting  paraphrasing  for  the 
next  reading  passage.   One  to  four  trials  for  mastery  on  the 
same  or  different  reading  passages  were  conducted  during 
each  instructional  session.   Number  of  trials  depended  on 
the  fatigue  level  of  the  subject. 
Dependent  Variable 

The  dependent  variable  across  both  training  phases  and 
the  follow-up  phase  was  accuracy  on  reading  comprehension 
questions  related  to  independent  reading  passages.   With 
each  passage,  the  publishers  provided  10  multiple  choice 
questions  and  an  answer  key.   The  total  number  of  correct 
answers  for  each  reading  passage  was  recorded.    Trainers 
scored  answers  as  correct  or  incorrect  based  on  the  answer 
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key.  Completed  answer  sheets  were  reviewed  by  two  different 
trainers  for  accuracy. 

Data  were  analyzed  for  changes,  between  baseline  and 
training  conditions,  in  the  median  level  and  estimated  trend 
direction.   To  provide  an  interpretation  that  would  have 
practical  implications  for  classroom  applications  a  criteria 
of  a  median  score  increase  of  at  least  three  correct  answers 
with  a  level  or  ascending  direction  of  trend  was  used  to 
conclude  a  positive  change  had  occurred.   Stability  of  the 
trend  data  and  the  percentage  of  overlap  between  conditions 
was  considered  in  determining  effect. 

Self-questioning  with  verbalization  training. 
Following  each  training  session  (seven  trials  on  Raven's 
Progressive  Matrices)  subjects  were  required  to  read  two 
written  passages  independently  and  answer  10  questions  for 
each  passage.   The  questions  were  presented  immediately 
after  reading  each  passage.   All  questions  were  included 
with  the  reading  series  and  were  presented  in  a  multiple 
choice  format.   Answers  to  the  questions  were  recorded  on 
the  Student  Response  Form  for  Independent  Reading 
Comprehension  (see  Appendix  B). 

Paraphrasing  strategy  instruction.   Following  the  one 
or  two  trials  during  a  paraphrase  strategy  instruction 
session,  subjects  were  required  to  read  two  written  passages 
independently  and  answer  10  comprehension  questions.   The 
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procedures  followed  for  measurement  and  recording  were  the 
same  as  for  self-questioning  with  verbalization  training. 

Baseline  phases  and  follow-up.   The  only  tasks 
presented  during  baseline  phases  Al ,  A2 ,  and  A3  and  follow- 
up  phase  A4  were  10  multiple  choice  questions  related  to 
each  written  passage  read  independently. 
Social  Validation  Measures 

Social  validation  is  used  as  a  means  of  establishing 
the  social  importance  of  the  intervention  (Tawney  &  Gast, 
1984).   Questionnaires  designed  to  assess  the  participants 
satisfaction  with  the  instructional  program  were  given  to 
each  subject  and  their  trainer  (see  Appendix  D) .   Trainers 
and  participants  were  given  the  opportunity  to  respond  to 
the  perceived  goals,  procedures,  and  effects  of  the  training 
program.   Responses  were  provided  in  the  form  of  three 
multiple  choice  answers.   Students  were  given  the 
questionnaire  in  an  interview  by  the  author;  the 
questionnaire  was  mailed  to  the  trainers. 
Trainer  Performance  Measures 

Each  trainer  was  trained  individually  by  the  author 
during  a  two  hour  training  session.   Each  trainer  was 
required  to  conduct  at  least  two  practice  sessions  using 
each  of  the  treatment  and  baseline  methods.   The  author 
observed  both  practice  sessions  to  ensure  accuracy  in 
presentation  and  data  recording.   Accuracy  of  trainer 
performance  was  based  on  instructional  recommendations  in 
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published  materials  related  to  Raven's  Progressive  Matrices 
(Raven,  1991)  and  the  Paraphrasing  Strategy  curriculum 
(Schumaker,  Denton,  &  Deshler,  1984).   Direct  verbal 
feedback  was  provided  in  response  to  individual 
observations . 

Procedures 

Independent  variable  training  methods  used  in  this 
experiment  are  based  on  technigues  used  by  Cormier,  Carlson, 
and  Das  (1990)  and  Schumaker,  Denton,  and  Deshler  (1984). 
Cormier,  Carlson,  and  Das  used  Raven's  Progressive  Matrices 
with  overt  verbalization  to  investigate  planning  ability  and 
cognitive  performance.   As  part  of  the  Learning  Strategies 
curriculum  developed  at  the  University  of  Kansas  Institute 
for  Research  in  Learning  Disabilities  (KU-IRLD),  Schumaker, 
Denton,  and  Deshler  developed  The  Paraphrasing  Strategy 
curriculum. 

Prior  to  inclusion  of  the  subject  in  the  study,  reading 
comprehension  ability  level  was  identified.   The  Woodcock- 
Johnson  Revised  Test  of  Academic  Achievement  (WJ-R)  was  used 
to  determine  the  grade  eguivalent  level.   If  the  WJ-R  had 
been  administered  to  the  student  within  the  previous  six 
months,  this  score  was  used  to  determine  the  initial  reading 
passage  level.   If  the  WJ-R  had  not  been  administered  within 
the  previous  six  months,  the  test  was  administered  prior  to 
the  subject  beginning  the  study.   This  score  is  referred  to 
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as  the  subject's  reading  grade  level.  The  grade  the  subject 
is  assigned  to  is  considered  the  grade  placement  level. 

All  subjects  experienced  the  same  treatment  and 
baseline  conditions.   The  study  consisted  of  seven 
experimental  phases  for  each  subject:   The  phases  for 
subjects  one,  two,  and  four  were:  1.  reading  comprehension 
level  testing,  2.  baseline  (Al),  3.  paraphrase  strategy 
instruction  (C) ,  4.  baseline  (A2),  5.  self-guestioning  with 
overt  verbalization  training  (B),  6.  baseline  (A3),  and  7. 
follow-up  (A4).   Phases  for  subjects  three,  five,  and  six 
were:   1.  reading  comprehension  level  testing,  2.  baseline 
(Al),  3.  self-guestioning  with  overt  verbalization  training 
(B),  4.  baseline  (A2),  5.  paraphrase  strategy  instruction 
(C),  6.  baseline  (A3),  and  7.  follow-up  (A4).   To  address 
social  validation,  each  subject  and  trainer  completed  a 
satisfaction  guestionnaire  after  finishing  the  study. 

Each  participant  was  seen  individually,  approximately 
60  minutes  a  day,  for  a  total  of  10  hours  of  training  (five 
hours  for  self-guestioning  with  verbalizations  and  five 
hours  for  paraphrase  strategy  instruction).   Approximately 
10  hours  of  time  was  used  for  baseline  data  collection  (Al, 
A2,  and  A3)  and  follow-up  (A4)  data  collection.   An  initial 
meeting  with  the  subject  was  scheduled  for  an  interview  and 
administration  of  the  Woodcock-Johnson  Test  of  Academic 
Achievement  for  Reading  Comprehension. 
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Personnel  Training 

Trainers  were  undergraduate  or  graduate  education 
students.   To  ensure  reliability  in  training  procedures, 
each  trainer  participated  in  a  two  hour  training  session  for 
administration  of  Raven's  Standard  Progressive  Matrices,  the 
paraphrasing  strategy  instruction,  and  independent  reading 
passages;  data  recording  procedures  were  included  in  this 
training.   All  trainers  were  provided  an  equivalent  amount 
of  training  by  the  investigator.   Trainers  were  required  to 
conduct  at  least  two  practice  sessions  using  each  of  the 
treatment  and  baseline  data  collection  methods.   Both 
practice  sessions  and  at  least  one  official  training  session 
were  observed  by  the  author  of  this  study  and  feedback  was 
provided  to  ensure  consistency  and  accuracy  in  presentation. 
All  trainers  demonstrated  a  satisfactory  level  of  training 
performance. 

Consistency  was  enhanced  by  the  provision  of  scripted 
instructions  for  trainers  to  use  in  both  treatment 
conditions.   Instructional  recommendations  published  in  the 
Raven's  Standard  Progressive  Matrices  manual  (Raven,  1991) 
and  the  Paraphrasing  Strategy  curriculum  (Schumaker,  Denton, 
&  Deshler,  1984)  were  used  to  assess  accuracy  of  trainer 
performance. 
Baseline  Condition  (Phase  All 

During  baseline  (Al)  the  only  tasks  presented  were  10 
comprehension  questions  related  to  written  passages  read 
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independently.   The  subject  was  provided  with  two  to  four 
reading  passages  per  session  (depending  on  fatigue  level), 
approximately  400  words  in  length,  which  were  read 
independently.   If,  while  reading,  a  student  was  unsure  of  a 
particular  word  the  trainer  was  permitted  to  assist  in 
pronunciation  of  that  word.   No  comprehension  training  was 
provided  while  subjects  completed  reading  passages 
independently  during  baseline  phases. 

After  completing  a  passage  each  subject  was  provided  10 
multiple  choice  comprehension  questions  related  to  the 
story.   Baseline  (Al)  was  terminated  and  training  begun  when 
the  subject  achieved  at  least  five  reading  comprehension 
scores,  and  achieved  a  median  score  (out  of  five  consecutive 
scores)  of  3  correct  or  less  on  10  questions  when  one 
reading  passage  was  read  or  6  correct  or  less  when  two 
reading  passages  were  read  and  the  scores  combined. 

If,  after  approximately  three  reading  comprehension 
scores,  the  subject  appeared  to  be  continuing  to  score  at  a 
success  level  above  the  required  median,  a  higher  grade 
level  reading  passage  was  provided.   When  this  was  required, 
the  phase  was  designated  with  the  prime  ( ' )  symbol  next  to 
the  baseline  phase  number.   Additional  prime  phases  were 
provided  as  necessary  to  achieve  the  required  median  score. 
Self-Ouestioning  with  Verbalization  (Phase  B) 

Raven's  Standard  Progressive  Matrices  were  used 
together  with  overt  verbalization  during  the  training  for 
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self-questioning  with  overt  verbalizations.   Each  subject 
was  presented  with  one  matrix  at  a  time.   Subjects  were 
first  presented  with  a  practice  matrix  to  learn  the  correct 
procedure  and  objectives  of  the  task.   Following  the 
practice  matrix,  each  subject  was  presented  with  seven 
trials  to  solve  matrices  during  each  session.   As  the 
subject  viewed  a  single  matrix  for  the  first  time,  the 
trainer  presented  the  scripted  questions  labeled  Situation  A 
(see  appendix  B) .   If  the  subject  successfully  completed  the 
matrix  (100%  accuracy),  another  matrix  was  presented  with 
Situation  A  questions. 

If  the  subject  was  unsuccessful  in  completing  the 
matrix  pattern  correctly,  the  scripted  questions  labeled 
Situation  B  were  presented  by  the  trainer  (see  appendix  B). 
If  the  subject  achieved  100%  accuracy,  another  matrix,  with 
Situation  A  questions  was  presented.   If  the  subject 
remained  unsuccessful  on  a  matrix  after  receiving  the 
revised  questions  in  Situation  B,  questions  labeled 
Situation  C  were  provided  (see  appendix  B).   These  questions 
contained  an  increased  amount  of  verbal  assistance. 
Questions  labeled  Situation  D  were  presented  if  the  subject 
continued  to  be  unsuccessful  on  the  same  matrix  (see 
appendix  B) .   Situation  D  questions  were  paired  with 
modeling  behavior  and  minor  physical  assistance. 

If  the  subject  remained  unsuccessful  on  this  particular 
matrix,  the  subject  was  instructed  to  return  to  the  first  of 
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the  last  two  matrices  on  which  100%  accuracy  was  achieved 
for  review  of  the  self-questioning  process.   The  student 
then  progressed  forward,  while  participating  in  overt 
verbalization,  from  this  matrix.   Questions  from  Situation  A 
were  always  presented  with  every  matrix.   The  alternate 
questions  and  assistance  were  provided  only  when  the  subject 
was  not  100%  successful  in  completing  the  matrix. 

Scores  for  each  matrix  were  recorded  on  the  Matrix 
Score  Sheet.   One  sheet  was  used  for  each  session.   The 
matrix  number  was  recorded  and  the  Situation  at  the 
completion  of  the  attempt  to  solve  the  matrix  was  recorded. 
If  multiple  attempts  were  needed  to  solve  a  matrix 
correctly,  each  attempt  was  scored  as  a  trial.   To  maintain 
interest  level  and  provide  instructional  time  commensurate 
with  paraphrase  strategy  training,  only  seven  trials  (or 
attempts)  at  solving  matrices  were  permitted  during  each 
training  session. 

After  completing  seven  trials  on  the  matrices,  each 
subject  was  given  one  or  two  written  passages  from  the 
approved  materials  to  read  indepenently .   Subjects  were 
instructed  to  read  each  passage  to  themselves.   Subjects 
were  then  required  to  answer  10  multiple  choice 
comprehension  questions  after  reading  each  passage.   Answers 
to  the  questions  were  recorded  on  the  Student  Response  Form 
for  Reading  Comprehension  (see  Appendix  B) . 
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Five  sessions  (i.e.,  five  hours  of  training)  totaling 
35  matrix  trials  and  5  to  10  written  passages  read 
independently,  were  completed  during  this  training  phase. 
Baseline  Condition  (Phase  A2 ) 

Procedures  for  baseline  (A2)  were  the  same  as  for 
baseline  (Al).   Initial  reading  passage  level  was  determined 
by  the  results  of  the  first  training  session  (either  self- 
guestioning  with  verbalizations  or  paraphrase  strategy 
instruction) . 
Paraphrasing  Strategy  Instruction  (Phase  C) 

To  begin  six  hours  of  paraphrase  strategy  training, 
subjects  were  provided  with  one  training  session  containing 
general  information  regarding  this  strategy,  rationales  for 
its  use,  characteristics  of  this  particular  method,  and 
examples  of  its  use.   Stages  2,  3,  and  4  of  The  Paraphrasing 
Strategy  curriculum  contain  this  information.   Stage  1, 
which  involves  primarily  pretesting,  was  not  included  in 
this  study;  baseline  data  was  used  instead  of  pretesting. 
During  this  same  first  session,  subjects  were  provided  with 
exercises  in  Stage  3;  modeling  the  strategy.   Procedures 
included  reviewing  the  strategy,  demonstrating  the 
paraphrasing  strategy  using  the  mnemonic  RAP,  and  involving 
the  students  in  the  demonstration.   A  model  passage  from  the 
manual  and  Cue  Cards  #1,  #2,  and  #3  (see  Appendix  C)  were 
used.   Approximately  20  minutes  in  the  first  session  was 
used  for  the  instruction  of  Stages  2  and  3. 
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Stage  4  and  5  were  also  included  during  the  first 
training  session.   Verbal  rehearsal  was  the  primary  activity 
involved  in  Stage  4.   Subjects  were  asked  to  rapidly,  at 
least  four  times,  describe  the  strategy  in  their  own  words 
and  name  each  of  the  steps  in  RAP.   Cue  Cards  #1  and  #2  were 
used  initially,  then  cues  were  removed  from  sight.   Subjects 
were  reguired  to  achieve  100%  proficiency  on  the  verbal 
rehearsal  exercise  before  starting  practice  in  stage  5. 
Scores  were  recorded  on  the  Paraphrasing  Verbal  Practice 
Checklist  (see  Appendix  C) .   Approximately  10  minutes  was 
spent  on  this  exercise. 

Initial  practice  tasks  in  Stage  5  were  conducted  during 
the  last  20  minutes  of  the  first  training  session.   Stage  5 
is  controlled  practice  and  feedback;  it  is  the  point  of 
emphasis  for  the  remainder  of  the  training  sessions  in  this 
experimental  phase.   Each  subject  was  provided  one  reading 
passage.   The  subject  read  and  stated  the  main  idea  and  at 
least  two  details  for  that  paragraph.   After  completing  this 
information  for  one  paragraph  the  next  paragraph  was  read 
and  the  main  idea  and  at  least  two  details  stated.   This 
procedure  continued  until  the  entire  passage  (approximately 
five  paragraphs)  was  completed.   A  single  tally  was  placed 
on  the  Paraphrase  Score  Sheet  for  each  answer. 

After  paraphrasing  was  completed,  the  subject  was 
reguired  to  answer  ten  multiple  choice  guestions  related  to 
the  reading  passage.   The  answers  were  recorded  on  the 
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Student  Response  Form  for  Reading  Comprehension  (see 
appendix  C).   No  written  passages  for  independent  reading 
were  presented  following  the  first  paraphrasing 
instructional  session. 

The  next  five  training  sessions  began  with  a  review  of 
the  strategy  and  the  mnemonic,  RAP.   Controlled  practice  and 
feedback  (Stage  5)  were  provided  after  the  review.   Each 
subject  completed  paraphrasing  (identifying  the  main  idea 
and  details)  and  comprehension  tasks  (multiple  choice 
guestions)  for  two  to  four  reading  passages  with  the  trainer 
during  the  instructional  phase  of  each  session.   Before 
beginning  the  comprehension  task  with  the  trainer,  the 
subject  was  reguired  to  achieve  at  least  90%  mastery  on  the 
paraphrasing  (main  idea  and  details)  task.   Before  reading  a 
new  passage,  subjects  were  reguired  to  achieve  at  least  80% 
mastery  on  the  comprehension  guestions. 

If  90%  mastery  for  paraphrasing  was  not  achieved,  a 
review  of  main  idea  and  detail  was  conducted  (Stage  2).   The 
subject  then  reread  each  paragraph  and  provided  paraphrasing 
answers  for  those  that  were  not  completed  successfully 
during  the  first  attempt.   If  80%  mastery  was  not  achieved 
on  the  comprehension  task,  the  student  reviewed  the 
paraphrasing  information,  reread  the  passage,  and  attempted 
to  answer  the  guestions  again. 

After  completing  the  paraphrasing  and  comprehension 
tasks  for  the  previously  presented  reading  passages  with  the 
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trainer,  subjects  were  required  to  read  one  or  two  written 
passages  independently  (depending  on  level  of  fatigue).   Ten 
multiple  choice  questions  related  to  each  passage  were 
answered  immediately  after  reading  each  passage.   Answers 
were  recorded  on  the  Student  Response  Form  for  Reading 
Comprehension . 
Baseline  Condition  (Phase  A3) 

During  baseline  (A3)  the  only  tasks  presented  were 
reading  comprehension  checks  on  passages  read  independently. 
The  day  after  each  subject  completed  their  last  training 
phase,  either  self -questioning  (B)  or  paraphrasing 
instruction  (C),  each  subject  was  required  to  read  passages 
independently  and  answer  10  comprehension  questions  for  each 
passage;  no  training  was  provided. 

Initial  reading  passage  level  was  determined  by  the 
results  of  the  second  training  session  for  each  subject 
(either  self-questioning  with  verbalizations  or  paraphrase 
strategy  instruction) .   The  subject  was  provided  with 
reading  passages,  which  were  read  independently,  until  a 
total  of  three  (completed  in  one  session)  or  six  (completed 
in  two  sessions)  passages  had  been  completed. 

Baseline  (A3)  was  terminated  when  the  subject  achieved 
three  reading  comprehension  scores.   Each  score  was  composed 
of  the  comprehension  question  scores  from  either  one  set  of 
questions  (one  passage  read)  or  the  combining  of  two  sets  of 
questions  (two  passages  read). 
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Follow-up  Phase  (A4) 

After  training  was  completed,  for  approximately  one 
week  no  training  or  baseline  data  collection  was  conducted. 
After  this  "no  training"  time  period  was  completed,  the 
follow-up  phase  (A4)  was  conducted  to  assess  the  effects  of 
no  training.   Procedures  for  completing  passages 
independently  during  the  follow-up  phase  were  the  same  as 
those  used  for  baseline  (A3). 
Social  Validation 

After  completing  the  study,  each  subject  was 
interviewed  by  the  author.   The  guestions  from  the  Student 
Satisfaction  Questionnaire  (see  Appendix  D)  were  read  to 
each  subject  and  the  subjects'  answers  recorded. 
Additionally,  each  subject  was  asked  for  general  comments 
regarding  the  training. 

Each  trainer  was  mailed  a  Trainer  Satisfaction 
Questionnaire  (see  Appendix  D) .   Trainers  were  reguested  to 
return  this  guestionnaire  to  the  author. 

Experimental  Design  and  Analysis 
Experimental  Design 

The  primary  purpose  of  this  investigation  was  to 
determine  the  effects  of  cognitive  process  training  and 
strategy  instruction  on  reading  comprehension.   The 
experimental  design  of  this  study  was  a  single  subject 
multitreatment  design  across  a  single  behavior.   The 
rationale  for  the  selection  of  this  design  was  based  on 
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criteria  outlined  by  Tawney  and  Gast  (1984).   Two  different 
treatments  were  introduced  singly  to  evaluate  the  effects 
upon  one  behavior.   For  each  subject,  treatments  were 
introduced  in  a  defined  sequence  and  a  comparison  was  made 
between  the  treatment  conditions  and  baseline  performance  as 
well  as  between  treatment  conditions.   The  effects  of  the 
treatments  were  replicated  through  multiple  treatment 
sessions  and  measures  within  each  condition,  thus  increasing 
internal  validity. 

The  multitreatment  design  has  several  advantages 
pertinent  to  the  present  investigation.   First,  it  allows 
for  a  comparison  between  two  different  treatments  since  they 
were  implemented  in  adjacent  phases  with  a  return  to 
baseline  between  each  treatment.   Second,  it  provides  an 
opportunity  to  return  to  baseline  condition.   Third,  since 
the  influence  of  historical  affects  are  a  significant 
concern  with  traumatic  brain  injury  (Lehr,  1990),  the 
economy  of  time  in  presenting  treatments  is  an  advantage. 
Finally,  to  control  for  order  effects,  this  design  permits 
the  order  of  the  treatments  to  be  alternated,  or 
counterbalanced,  across  subjects. 
Data  Display  and  Analysis 

The  number  of  correct  responses  to  reading 
comprehension  questions,  related  to  Independent  Reading 
Passages,  was  reported.   Correct  number  of  responses  were 
displayed  on  line  graphs  for  each  subject.   The  split-middle 
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method,  as  described  by  Tawney  and  Gast  (1984),  was  used  to 
determine  overall  trend  direction  (accelerating, 
decelerating,  or  level).   Criterion  for  trend  stability  was 
the  occurrence  of  80%  of  the  condition  data  points  within  a 
15%  range  of  the  trend  line.   A  visual  analysis  to  estimate 
the  direction  of  the  trend  for  each  condition,  baselines  and 
treatments,  was  made. 

The  magnitude  of  the  data,  or  level,  was  inspected  for 
level  stability  and  level  change.   Since  a  relatively  small 
number  of  opportunities  to  respond  were  available  (five)  and 
the  behavior  was  regulated,  the  percentage  recommended  by 
Tawney  and  Gast  (1984)  for  calculating  level  stability  under 
these  conditions  was  used.   The  criterion  for  level 
stability  was  the  occurrence  of  80%  of  the  condition  data 
points  within  a  15%  range  of  the  condition  mean  level. 
Absolute  level  changes  within  a  condition  and  between 
adjacent  conditions  were  also  reported. 

A  summary  of  the  data  analysis  for  the  baseline  and 
treatment  conditions,  plotted  in  line  graphs,  was  included 
for  each  subject.   The  summary  of  visual  analysis  within 
condition  was  presented  in  a  table  and  included  the 
following  information:  (a)  length  of  baseline  and  treatment 
conditions;  (b)  median  level;  (c)  estimate  of  trend 
direction;  (d)  trend  stability;  (e)  level  stability;  (f) 
level  range;  and  (g)  level  change. 
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A  table  summarizing  the  visual  analysis  between 
adjacent  conditions  was  presented  and  included:  (a) 
condition  comparison;  (b)  number  of  variables  changed;  (c) 
change  in  trend  direction;  (d)  change  in  trend  stability; 
(e)  change  in  level;  and  (f)  percentage  of  overlap.   A 
discussion  of  the  responses  to  the  Satisfaction 
Questionnaires  is  summarized.   Results  of  the  investigation 
have  been  presented  in  Chapter  IV. 


CHAPTER  IV 
RESULTS 

The  results  of  the  investigation  of  the  effects  of  two 
different  instructional  techniques  on  the  reading 
comprehension  skills  of  adolescents  with  traumatic  brain 
injury  (TBI)  are  presented  in  this  chapter.   A  single 
subject  multitreatment  design  across  a  single  behavior 
(Tawney  &  Gast,  1984)  was  used  to  evaluate  the  effects  of  a 
self-questioning  instructional  technique  and  a  paraphrasing 
instructional  technique.   The  dependent  variable,  across  all 
phases  of  the  study,  was  performance  on  reading 
comprehension  questions  related  to  written  passages  read 
independently.   Data  pertaining  to  each  subjects' 
performance  on  the  dependent  variable  are  evaluated.   The 
research  questions  posed  in  chapter  one  are  addressed  for 
each  subject  individually.   Finally,  the  results  relevant  to 
the  social  validation  measures  have  been  included. 

The  subjects  were  described  in  chapter  three  and  have 
been  referred  to  by  their  subject  number  (ie.,  SI,  S2,  S3, 
S4,  S5,  and  S6)  throughout  chapter  four.   In  this  chapter 
data  have  been  displayed  graphically  and  summaries  of  visual 
analyses  have  been  presented  in  corresponding  tables. 
The  data  for  each  subject  are  presented  on  line  graphs  in 
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Figures  4.1-4.18  for  S1-S6  respectively.   Summaries  of  the 
visual  analyses  of  the  baseline  and  training  condition  data 
plotted  in  Figures  4.1-4.18  have  been  presented  in  Tables 
4 . 1  through  4.6. 

When  data  between  two  conditions  were  compared,  the 
primary  criteria  for  effect  was  a  median  score  change  of  at 
least  three  answers.   To  conclude  a  positive  effect  had 
occurred  the  following  criteria  had  to  be  met:  (a)  a  median 
score  increase  of  at  least  three  correct  answers  and  (b)  a 
level  or  ascending  direction  of  trend  for  the  data.   The 
estimated  trend  direction,  stability  of  the  trend  data,  and 
the  percentage  of  overlap  between  conditions  was  considered 
along  with  the  median  score  change  in  determining  effect. 

Data  representing  the  responses  of  the  subjects  and 
trainers  to  satisfaction  guestionnaires  are  presented  in 
Tables  4.7  and  4.8.   A  summary  of  the  analysis  of  this  data 
is  presented. 

Subject  One  (SI) 

For  SI  the  order  of  experimental  phases  consisted  of 
(A1-C-A2-B-A3-A4) .   The  experimental  phases  were  followed  by 
the  administration  of  a  questionnaire  to  obtain  social 
validation  measures. 

Graphic  displays  of  the  data  for  baseline  and  training 
conditions  are  presented  in  Figures  4.1-4.3.   Table  4.1 
contains  a  summary  of  the  visual  analysis. 
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Figure  4.1:  Subject  1  Independent  Reading  Comprehension  Scores  during 
Baseline  (Al)  and  Paraphrasing  Strategy  Training  (C) 
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Figure  4.2:  Subject  1  Independent  Reading  Comprehension  Scores  during 
Baseline  (A2)  and  Self -Questioning  with  Overt  Verbalization  Training  (B) 
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Figure  4.3:  Subject  1  Independent  Reading  Comprehension  Scores  during 
Baseline  (A3)  and  Follow-up  (A4 ) 


Paraphrasing  training  (C).  Data  presented  in  Figure  4.1 
show  a  positive  effect  on  the  number  of  comprehension 
questions  answered  correctly  with  the  introduction  of 
paraphrasing  strategy  instruction  when  compared  to  baseline 
data.   This  effect  is  indicated  by  the  median  level  increase 
of  four  correct  responses  and  a  positive  change  in  estimated 
trend  direction.   During  the  first  day  of  training  (session 
17)  an  equal  number  of  questions  were  answered  correctly 
when  compared  to  the  last  day  of  the  baseline  condition 
(session  16).   At  the  end  of  the  training  phase  (session  21) 
there  was  a  positive  estimate  of  trend  with  a  within 
condition  level  increase  of  five  correct  responses.   Though 
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data  during  treatment  were  variable,  there  was  no  overlap 
with  baseline  trend  data.   All  data  during  paraphrasing 
treatment  were  on  or  above  the  baseline  trend  line. 

Self-questioning  training  (B).   Data  presented  in 
Figure  4.2  show  no  effect  on  the  number  of  comprehension 
questions  answered  correctly  with  the  introduction  of  self- 
questioning  with  verbalization  training  (B)  as  indicated  by 
a  median  level  increase  of  only  two  correct  responses  and  a 
variable  data  path.   It  should  be  noted  that  a  change  from  a 
negative  estimate  of  trend  direction  to  a  level  trend 
direction  was  indicated  and  there  was  an  increase  of  nine 
questions  answered  correctly  on  the  first  and  last  days  of 
training  (sessions  6  and  10)  when  compared  to  the  last  day 
of  the  baseline  condition  (session  5).   Additionally,  there 
was  0%  overlap  in  the  data  points  during  treatment  when 
compared  to  the  estimated  trend  direction  during  baseline 
and  all  data  values  were  on  or  above  the  baseline  trend. 

Follow-up  (A4).   Data  presented  in  Figure  4.3  show  no 
effect  on  the  number  of  comprehension  questions  answered 
correctly  when  there  was  no  baseline  data  collection  or 
training  conducted  for  approximately  one  week  after  the  two 
training  phases  were  completed.   Data  were  variable,  there 
was  a  median  level  decrease  of  two  correct  responses,  and  a 
negative  change  in  the  estimated  trend  direction.   During 
the  first  day  of  the  follow-up  phase  (session  4)  there  was 
an  increase  of  one  question  answered  correctly  when  compared 
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to  the  last  day  of  the  baseline  condition  (session  3). 
There  was  a  33%  overlap  in  the  data  points  during  treatment 
when  compared  to  the  estimated  trend  line  direction  during 
baseline.   All  data  point  values  during  the  follow-up  phase 
were  on  or  below  the  baseline  trend  line. 

For  SI  a  positive  effect  on  reading  comprehension 
scores  was  observed  during  paraphrasing  strategy  instruction 
(C)  when  compared  to  baseline  (Al).   When  SI  received 
training  for  self-questioning  with  overt  verbalization  (B) 
no  effect  on  reading  comprehension  was  indicated  when 
compared  to  baseline  (A2).   No  effect  was  indicated  after 
there  was  no  baseline  data  collection  or  training  conducted 
for  approximately  one  week  after  SI  completed  the  two 
training  phases. 

Subject  Two  (S2) 

For  S2  the  order  of  experimental  phases  consisted  of 
(A1-C-A2-B-A3-A4)  .   The  experimental  phases  were  followed  by 
the  administration  of  a  questionnaire  to  obtain  social 
validation  measures. 

Graphic  displays  of  the  data  for  baseline  and  training 
conditions  are  presented  in  Figures  4.4-4.6.   Table  4.2 
contains  a  summary  of  the  visual  analysis. 
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Figure  4.4:  Subject  2  Independent  Reading  Comprehension  Scores  during 
Baseline  (Al)  and  Paraphrasing  Strategy  Training  (C) 
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Figure  4.6:  Subject  2  Independent  Reading  Comprehension  Scores  during 
Baseline  (A3)  and  Follow-up  (A4) 


Paraphrasing  training  (C).   Data  presented  in  Figure 
4.4  show  a  positive  effect  on  the  number  of  comprehension 
questions  answered  correctly  with  the  introduction  of 
paraphrasing  strategy  instruction.   This  effect  is  indicated 
by  the  median  level  increase  of  four  correct  responses,  a 
positive  change  in  the  estimated  trend  direction,  and  0% 
overlap  in  data  during  treatment  when  compared  to  the 
estimated  trend  direction  during  baseline.   During  the  first 
day  of  training  (session  9)  there  was  an  increase  of  four 
correct  answers  when  compared  to  the  last  day  of  the 
baseline  condition  (session  8).   Data  stability  was 
variable;  however,  all  data  point  values  during  paraphrase 
strategy  training  were  above  the  trend  line  during  baseline. 
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Self-auestionina  training  (B).      Data  presented  in 
Figure  4.5  show  no  effect  on  the  number  of  comprehension 
questions  answered  correctly  with  the  introduction  of  self- 
questioning  training.   Data  were  stable;  however,  a  median 
level  decrease  of  one  correct  response  and  a  negative 
estimate  of  trend  direction  was  found.   During  the  first  day 
of  the  training  phase  (session  6)  there  was  an  increase  of 
only  one  question  answered  correctly  when  compared  to  the 
last  day  of  the  baseline  condition  (session  5).   There  was  a 
40%  overlap  in  the  data  points  during  treatment  when 
compared  to  the  estimated  trend  line  direction  during 
baseline  and  a  majority  of  the  values  during  treatment  were 
on  or  below  the  baseline  phase  trend  line. 

Follow-up  (A4).   Data  presented  in  Figure  4.6  show  no 
effect  in  the  number  of  comprehension  questions  answered 
correctly  when  there  was  no  baseline  data  collection  or 
training  conducted  for  approximately  one  week  after  the  two 
training  phases  were  completed.   The  median  level  score  and 
the  estimated  negative  trend  direction  remained  the  same. 
During  the  first  day  of  the  follow-up  phase  (session  4) 
there  was  an  increase  of  two  questions  answered  correctly 
when  compared  to  the  last  day  of  the  baseline  phase  (session 
3).   There  was  no  overlap  in  data  with  the  estimated  trend 
direction  during  baseline  and  all  values  were  on  or  above 
the  baseline  trend  line.   However,  data  were  variable. 
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For  S2  a  positive  effect  on  reading  comprehension 
scores  was  observed  during  paraphrasing  strategy  instruction 
(C)  when  compared  to  baseline  (Al).   There  was  no  effect  on 
the  number  of  guestions  answered  correctly  when  S2  received 
training  for  self-questioning  with  overt  verbalization  (B) 
when  compared  to  performance  during  baseline  (A2).   After  no 
baseline  data  collection  or  training  was  conducted  for 
approximately  one  week  after  S2  completed  the  two  training 
phases,  reading  comprehension  scores  for  S2  showed  no 
effect. 

Subject  Three  (S3) 

For  S3  the  order  of  experimental  phases  consisted  of 
(A1-B-A2-C-A3-A4) .   The  experimental  phases  were  followed  by 
the  administration  of  a  questionnaire  to  obtain  social 
validation  measures. 

Graphic  displays  of  the  data  for  baseline  and  training 
conditions  are  presented  in  Figures  4.7-4.9.   Table  4.3 
contains  a  summary  of  the  visual  analysis. 

Self-questioning  training  fB).   Data  presented  in 
Figure  4.7  show  a  median  level  increase  of  five  correct 
responses  during  self-questioning  with  verbalization 
training  (B);  however,  a  positive  effect  is  not  indicated 
since  there  is  a  descending  trend  line.   A  40%  overlap  in 
the  values  during  treatment  when  compared  to  the  baseline 
trend  line  (Al)  was  found.   A  majority  of  the  data  point 


132 


?o 

Al 

Al  '  ' 

B 

18- 

1  6- 

14- 

1  ?J 

— A- 

I 

10- 

* 

R- 

¥ 

■ 

6- 

— - -* * — ! L 

4- 

?- 

0, 

hm-t 

■■■■■■■ i 

-A-  Al'=Bk2L 
•-*-•  Al''=Bk3L 
■   B=SQ  Trn  (Bk3L) 


012345678  9  101112131415161718192021 
Trial 


Figure  4.7:  Subject  3  Independent  Reading  Comprehension  Scores  during 
Baseline  (Al)  and  Self-Questioning  with  Overt  Verbalization  Training 
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Figure  4.8:  Subject  3  Independent  Reading  Comprehension  Scores  during 
Baseline  (A2)  and  Paraphrasing  Strategy  Training  (C) 
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Figure   4.9:    Subject   3    Independent   Reading  Comprehension  Scores   during 
Baseline    (A3)    and  Follow-up    (A4) 


values  during  treatment  were  on  or  above  the  baseline  trend. 
During  the  first  day  of  training  (session  9)  there  was  an 
increase  of  two  correct  answers  when  compared  to  the  last 
day  of  the  baseline  condition  (session  8). 

Paraphrasing  training  (C).   Data  presented  in  Figure 
4.8  show  a  positive  effect  on  the  number  of  comprehension 
guestions  answered  correctly  with  the  introduction  of 
paraphrasing  strategy  instruction  (C).   This  effect  is 
indicated  by  the  median  level  increase  of  three  correct 
responses  and  a  positive  change  in  the  estimated  trend 
direction.   During  the  first  day  of  training  (session  9)  an 
egual  number  of  guestions  were  answered  correctly  when 
compared  to  the  last  day  of  the  baseline  condition  (session 
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8).   There  was  a  20%  overlap  in  the  treatment  values  with 
the  estimated  trend  values  during  baseline.   Though  data  in 
both  conditions  was  variable,  a  majority  of  the  data  points 
during  treatment  were  on  or  above  the  baseline  trend  line. 

Follow-up  (A4).   Data  presented  in  Figure  4.9  show  no 
effect  on  the  number  of  comprehension  questions  answered 
correctly  when  there  was  no  baseline  data  collection  or 
training  conducted  for  approximately  one  week  after  S3 
completed  the  two  training  phases.   This  effect  is  indicated 
by  no  change  in  the  median  level  of  correct  responses 
between  the  two  conditions.   There  was  a  change  in  the  trend 
direction  from  a  direction  of  deceleration  to  a  level 
direction.   During  the  first  day  of  follow-up  (session  4) 
there  was  an  increase  of  two  correct  answers  when  compared 
to  the  last  day  of  the  baseline  condition  (session  3). 
There  was  no  overlap  in  the  data  with  the  estimated  trend 
direction  during  baseline  and  all  data  point  values  were  on 
or  above  the  baseline  trend  line.   Data  in  both  conditions 
were  stable. 

For  S3  a  positive  effect  on  reading  comprehension  was 
observed  during  paraphrasing  strategy  instruction  (C)  when 
compared  to  baseline  (Al).   There  was  sufficient  increase  in 
the  median  score  during  self-questioning  with  overt 
verbalization  training  (B)  when  compared  to  baseline  (A2)  to 
demonstrate  a  positive  effect;  however,  the  criteria  for  an 
ascending  or  level  direction  of  the  trend  line  was  not  met. 
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Therefore,  no  effect  was  indicated  for  self -questioning  with 
overt  verbalization  training.   A  descending  trend  line  was 
indicated  with  a  majority  of  the  treatment  values  falling  on 
or  above  the  estimated  trend  line  for  the  baseline  phase. 
After  approximately  one  week  without  baseline  data 
collection  or  training  conducted  the  subject's  median  scores 
on  reading  comprehension  showed  no  change. 

Subject  Four  (S4) 

For  S4  the  order  of  experimental  phases  consisted  of 
(A1-C-A2-B-A3-A4) .   The  experimental  phases  were  followed  by 
the  administration  of  a  questionnaire  to  obtain  social 
validation  measures. 

Graphic  displays  of  the  data  for  baseline  and  training 
conditions  are  presented  in  Figures  4.10-4.12.   Table  4.4 
contains  a  summary  of  the  visual  analysis. 

Paraphrasing  training  (CI.   Data  presented  in  Figure 
4.10  show  no  effect  on  the  number  of  comprehension  questions 
answered  correctly  with  the  introduction  of  paraphrasing 
strategy  instruction  (C) .   There  was  a  median  level  increase 
of  only  one  and  one-half  correct  responses  during  training 
when  compared  to  baseline  phase  data  (Al).   There  was  no 
change  during  treatment  in  the  estimated  negative  trend 
direction  that  was  displayed  during  baseline.   During  the 
first  day  of  training  (session  7)  there  was  an  increase  of 
four  correct  answers  when  compared  to  the  last  day  of  the 
baseline  condition  (session  6).   A  majority  of  the  values 


?(1 

Al 

c 



18 

16 

14 

12- 

10- 
8-1 
6- 
4- 
2- 

>1 

4-1 

0 
0) 
M 

W 
0 

u 

* 

■ 

ID 

* 

I     / 

0) 

m 

5 

■ 

Al=Bk6 
C=Par    Trn 

(Bk6) 

— i — U ^^ 

■ 

10 

c 

0 

-H 

;     *       *       *; 

■ 

-P 
M 
1) 

3 

137 


0123456  7  89 101112131415161718192021 
Trial 

Figure  4.10:  Subject  4  Independent  Reading  Comprehension  Scores  during 
Baseline  (Al)  and  Paraphrasing  Strategy  Training  (C) 
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Figure  4.11:  Subject  4  Independent  Reading  Comprehension  Scores  during 
Baseline  (A2 )  and  Self-Questioning  with  Overt  Verbalization  Training  (B) 
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during  training  were  above  the  baseline  trend  line  and  no 
values  during  training  overlaped  with  the  estimated  trend 
line  for  baseline.   Data  in  both  phases  were  variable. 

Self -questioning  training  (B).   Introduction  of  self- 
questioning  with  overt  verbalization  training  (B)  resulted 
in  no  effect  on  the  number  of  comprehension  questions 
answered  correctly  (Figure  4.11).   A  median  level  increase 
of  two  correct  responses  and  a  negative  change  in  the 
estimated  trend  direction  was  observed.   During  the  first 
day  of  training  (session  6)  there  was  an  increase  of  two 
correct  answers  when  compared  to  the  last  day  of  the 
baseline  condition  (session  5).   There  was  a  20%  overlap  of 
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values  during  treatment  with  the  trend  during  the  baseline 
phase  and  all  data  during  treatment  fell  above  the  baseline 
trend  line.   Data  in  both  conditions  were  variable. 

Follow-up  (A4^ .   Data  presented  in  Figure  4.12  show  a 
negative  effect  on  the  number  of  comprehension  questions 
answered  correctly  when  there  was  no  baseline  data 
collection  or  training  conducted  for  approximately  one  week 
after  S4  completed  the  two  training  phases.   This  effect  is 
indicated  by  the  median  level  decrease  of  three  correct 
responses  and  an  estimated  negative  trend  direction.   During 
the  first  day  of  follow-up  (session  4)  there  was  an  increase 
of  two  correct  answers  when  compared  to  the  last  day  of  the 
baseline  phase  (session  3).   There  was  no  overlap  of 
treatment  values  with  the  trend  line  during  baseline.   All 
data  point  values  during  treatment  were  above  the  baseline 
trend.   Data  changed  from  being  variable  during  baseline  to 
stable  during  treatment. 

For  S4  no  effect  on  reading  comprehension  scores  was 
indicated  during  paraphrasing  strategy  instruction  or  self- 
questioning  with  overt  verbalization  training.   After 
approximately  one  week  without  collection  of  baseline  data 
or  training  the  Subject's  scores  for  answering  reading 
comprehension  questions  correctly  showed  a  decelerating 
trend  with  a  negative  median  score  change. 


141 
Subject  Five  (S5) 

For  S5  the  order  of  experimental  phases  consisted  of 
(A1-B-A2-C-A3-A4) .   The  experimental  phases  were  followed  by 
the  administration  of  a  questionnaire  to  obtain  social 
validation  measures. 

Graphic  displays  of  the  data  for  baseline  and  training 
conditions  are  presented  in  Figures  4.13-4.15.   Table  4.5 
contains  a  summary  of  the  visual  analysis. 

Self-questionina  training  (B).   Data  presented  in 
Figure  4.13  show  no  effect  on  the  number  of  comprehension 
questions  answered  correctly  with  the  introduction  of  self- 
questioning  training  (B)  after  baseline  (Al)  as  indicated  by 
a  decelerating  trend  during  treatment  and  a  median  level 
increase  of  only  two  correct  responses.   Data  in  both 
conditions  were  variable. 

During  the  first  day  of  training  (session  8)  there  was  an 
increase  of  two  correct  answers  when  compared  to  the  last 
day  of  the  baseline  condition  (session  7).   There  was  no 
overlap  in  values  between  the  treatment  phase  and  baseline 
trend . 

Paraphrasing  training  (C) .   Introduction  of 
paraphrasing  strategy  instruction  (C)  resulted  in  a  positive 
effect  over  baseline  (A2)  as  indicated  by  an  improving  trend 
and  a  median  level  increase  of  three  correct  responses  to 
comprehension  guestions  (Figure  4.14).   During  the  first  day 
of  training  (session  10)  there  was  a  decrease  of  three 
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Figure  4.14:  Subject  5  Independent  Reading  Comprehension  Scores  during 
Baseline  (A2)  and  Paraphrasing  Strategy  Training  (C) 
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Figure  4.15:  Subject  5  Independent  Reading  Comprehension  Scores  during 
Baseline  (A3)  and  Follow-up  (A4 ) 


correct  answers  compared  to  the  last  day  of  the  baseline 
condition  (session  9).   Though  data  were  variable  in  both 
conditions,  there  was  no  overlap  in  values. 

Follow-up  (A4).   Data  presented  in  Figure  4.15  show  no 
effect  in  the  number  of  comprehension  questions  answered 
correctly  when  there  was  no  baseline  data  collection  or 
training  conducted  for  approximately  one  week  after  the  two 
training  phases  were  completed.   There  was  no  change  in  the 
median  level  and  no  change  in  the  estimated  trend.   There 
was  no  change  in  data  level  on  the  first  day  of  follow-up 
(session  4)  when  compared  to  the  last  day  of  the  baseline 
phase  (session  3).   There  was  a  100%  overlap  in  the  data 
points  between  conditions  A3  and  A4 . 
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For  S5,  only  paraphrasing  strategy  instruction  resulted 
in  a  positive  effect  on  the  number  of  comprehension 
guestions  answered  correctly.   Training  for  self-guestioning 
with  overt  verbalization  resulted  in  no  effect.   After 
approximately  one  week  of  no  baseline  data  collection  or 
training,  after  S5  completed  the  two  training  phases,  the 
Subject's  scores  on  reading  comprehension  continued  to  show 
no  change. 

Subject  Six  (S6) 

The  order  of  experimental  phases  for  S6  consisted  of 
(A1-B-A2-C-A3-A4) .   The  experimental  phases  were  followed  by 
the  administration  of  a  guestionnaire  to  obtain  social 
validation  measures. 

Graphic  displays  of  the  data  for  baseline  and  training 
conditions  are  presented  in  Figures  4.16-4.18.   Table  4.6 
contains  a  summary  of  the  visual  analysis. 

Self-guestioning  training  (B).   Data  presented  in 
Figure  4.16  show  no  effect  on  the  number  of  comprehension 
guestions  answered  correctly  with  the  introduction  of  self- 
guestioning  training  (B).   There  was  no  change  in  the  median 
level  of  correct  responses  and  a  40%  overlap  in  the  data 
values  between  the  training  and  baseline  conditions.   During 
training  there  was  an  accelerating-improving  trend  and  an 
increase  of  one  guestion  answered  correctly  on  the  first  day 
of  training  (session  6)  when  compared  to  the  last  day 
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Figure    4.16:    Subject    6   Independent   Reading  Comprehension  Scores   during 
Baseline    (Al)    and  Self-Questioning  with  Overt  Verbalization  Training    (B) 
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Figure  4.17:  Subject  6  Independent  Reading  Comprehension  Scores  during 
Baseline  (A2)  and  Paraphrasing  Strategy  Training  (C) 


147 


oS- 


■•*■■•    A3=Bkl 
•♦-    A4=Bkl 


Figure  4.18:  Subject  6  Independent  Reading  Comprehension  Scores  during 
Baseline  (A3)  and  Follow-up  (A4 ) 


of  the  baseline  condition  (session  5).   Data  in  both 
conditions  were  variable . 

Paraphrasing  training  (C).   Introduction  of 
paraphrasing  training  (C)  resulted  in  a  positive  effect  over 
baseline  (A2)  as  indicated  by  an  improving  trend  and  a 
median  increase  of  five  correct  responses  to  reading 
comprehension  questions  (Figure  4.17).   Data  during  both 
phases  were  stable  and  there  was  no  overlap  between  the  data 
values  during  training  and  the  baseline  trend.   There  was  an 
increase  of  four  correct  answers  on  the  first  day  of 
training  (session  8)  when  compared  to  the  last  day  of  the 
baseline  condition  (A2)  (session  7). 
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Follow-up  (A4) ♦   Data  presented  in  Figure  4.18  show  no 
effect  on  the  number  of  comprehension  questions  answered 
correctly  when  there  was  no  baseline  data  collection  or 
training  conducted  for  approximately  one  week  after  S6 
completed  the  two  training  phases.   A  median  level  increase 
of  one  correct  answer  and  a  continuation  of  a  descending 
trend  was  indicated  when  data  during  follow-up  (A4)  was 
compared  to  baseline  data  (A3).   During  the  first  follow-up 
session  (session  4)  there  was  an  increase  of  3  correct 
answers  when  compared  to  the  last  day  of  the  baseline 
condition  (session  3).   The  data  during  training  were 
stable;  data  were  variable  during  the  baseline  phase.   There 
was  no  overlap  in  the  values  during  the  baseline  trend 
and  training  phase.   All  training  values  were  above  the 
baseline  trend. 

For  S6,  a  positive  increase  in  reading  comprehension 
scores  was  indicated  during  paraphrasing  strategy 
instruction  only.   No  effect  was  indicated  during  self- 
questioning  with  overt  verbalization  training.   No  effect 
was  indicated  when  no  baseline  data  collection  or  training 
was  conducted  for  approximately  one  week  after  the  two 
training  phases  were  completed. 

Social  Validation  Measures 
Two  research  questions  were  addressed  using  responses 
from  the  subject  and  the  trainer  satisfaction  questionnaires 
(see  Appendix  D)  .   First,  strategy  effectiveness  was 
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assessed  by  asking  the  subjects  and  trainers  to  rate  their 
perception  of  subject  improvement  for  comprehension  skills 
after  being  trained  in  each  of  the  methods.   Additionally, 
subjects  were  asked  if  others  recognized  an  improvement  in 
their  reading  comprehension  skills.   Next,  to  assess  the 
subjects'  and  trainers'  satisfaction  with  the  strategy 
instruction  two  indicators  were  used:  first  was  the  intent 
of  the  individual  to  use  the  method  in  the  future,  second 
was  their  recommendation  that  other  students  or  teachers  use 
the  methods. 

Procedures  used  to  administer  the  satisfaction 
guestionnaires  were  described  in  chapter  three. 
Satisfaction  guestionnaires  were  conpleted  by  all  subjects 
(N=6)  and  trainers  (N=6). 

A  summary  of  the  responses  to  the  subject  guestionnaire 
is  presented  in  Table  4.7  and  trainer  guestionnaire  in  Table 
4.8.   The  subjects  and  trainers  perception  of  the 
effectiveness  of  the  specific  training  methods  varied.   For 
self-guestioning  with  overt  verbalization  training  (B),  four 
subjects  indicated  reading  comprehension  skills  improved 
only  slightly,  one  subject  indicated  no  improvement,  and  one 
subject  indicated  that  this  strategy  definitely  helped  him 
improve  his  reading  comprehension.   Four  trainers  indicated 
that  the  subject  improved  only  slightly,  two  trainers 
reported  definite  improvement.   When  subject  performance 
data  on  comprehension  guestions  were  analyzed  for  change, 
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there  was  no  change  indicated  during  the  self-guestioning 
training  for  anyone,  based  on  criteria  set  for  this  study. 
The  criterion  for  median  score  change  was  met  for  one 
subject  (S3)  during  self-questioning  training  (B)  (she  had 
an  improvement  of  five  correct  answers);  however,  a  decaying 
and  decelerating  trend  was  also  indicated.   This  subject 
reported  that  the  training  provided  during  (B)  "definitely 
did  not"  help  her  improve  her  reading  comprehension.   The 
trainer  indicated  slight  improvement  for  S3.   The 
progressively  negative  trend  indicated  during  this  condition 
for  S3  may  have  been  the  source  of  the  subject's  negative 
rating  of  this  training  method.   This  subject's  trainer 
reported  several  instances  of  disruptive  behavior  by  S3 
during  (B).   In  her  comments,  this  subject  reported  high 
levels  of  frustration  when  she  was  unable  to  correctly 
complete  the  matrices. 

Frustration  while  completing  the  matrices  was  expressed 
by  other  subjects  as  well;  although  not  to  the  level 
exhibited  by  S3.   It  was  reported  by  trainers  that  subjects 
became  frustrated  with  the  self-questioning  process  required 
before  providing  an  answer.   However,  trainers  also  reported 
that  this  process  appeared  to  assist  subjects  in  being  more 
accurate  on  the  matrices  by  decreasing  impulsivity. 
Although  trainers  expressed  positive  effects  on  completing 
the  matrices,  they  were  less  positive  regarding  the 
perceived  effects  on  reading  comprehension. 
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Paraphrasing  strategy  instruction  (C)  was  perceived  by 
subjects  and  trainers  as  being  more  effective.   Three 
subjects  and  five  trainers  reported  a  perception  of  definite 
improvement  during  (C) .   When  data  for  paraphrasing  strategy 
instruction  were  analyzed,  five  subjects  showed  a  positive 
effect,  one  subject  showed  no  effect. 

Data  indicated  no  effect  during  (C)  for  S4.   The 
trainer  for  S4  reported  a  perception  of  only  slight 
improvement  in  reading  comprehension  ability  during  (C)  and 
that  S4  was  frequently  off  task  during  training.   The  lack 
of  effect  for  S4  during  (C)  may  have  been  related  to  the 
reported  off  task  behavior. 

Of  the  six  subjects,  three  reported  that  family  and 
teachers  recognized  their  reading  comprehension  improvement. 
The  remaining  three  subjects  who  reported  slight  or  no 
recognition  reported  they  had  not  read  for  teachers  or 
family  members  during  the  training  period. 

Subjects  were  asked  to  respond  to  the  likelihood  of 
using  either  of  the  reading  comprehension  strategies  or 
recommending  use  of  these  strategies  by  other  students.   The 
subjects  verified  their  perception  of  the  importance  of 
these  learning  methods.   An  equal  number  of  subjects  for 
each  method,  five,  indicated  they  definitely  could  use  the 
strategies  independently.   When  asked  if  they  definitely 
would  use  either  of  these  strategies,  the  number  of  subjects 
responding  yes  decreased  to  three  for  self-questioning  and 
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four  for  paraphrasing.   Five  of  the  subjects  viewed  the 
self-questioning  strategy  as  being  of  value  to  other 
students.   All  subjects  indicated  that  the  paraphrasing 
strategy  would  be  of  value  to  other  students. 

All  six  trainers  indicated  they  would  use  the 
paraphrasing  strategy  to  teach  other  students  reading 
comprehension  skills.   Of  these  six  trainers,  four  indicated 
they  would  use  the  self -questioning  strategy. 

When  trainers  were  asked  if  they  would  recommend  either 
of  the  strategies  to  other  teachers,  the  paraphrasing 
strategy  was  again  given  the  most  positive  responses. 
All  six  trainers  responded  that  they  would  definitely 
recommend  the  paraphrasing  strategy  training,  five  would 
definitely  recommend  the  self -questioning  strategy. 

To  assess  previous  training  experiences,  trainers  were 
asked  to  indicate  if  they  had  any  previous  training  or  use 
of  either  of  the  training  methods.   Two  trainers  indicated 
previous  use  of  a  self -questioning  method,  four  had 
previously  used  a  paraphrasing  method. 

Summary 

The  purpose  of  this  investigation  was  to  evaluate  the 
effects  of  two  different  instructional  techniques  on  the 
reading  comprehension  skills  of  adolescents  with  traumatic 
brain  injury  (TBI).   Also  of  interest  was  the  subjects'  and 
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Table  4.7  Summary  of  Subject  (N=6)  Satisfaction  Responses 


Response 

Ouestion  Topic 

DN 

N 

DP 

Strategy  Effectiveness: 

Self -Questioning 

1 

4 

1 

Paraphrasing 

1 

2 

3 

Overall  Improvement 

1 

1 

4 

Recognition  of  Improvement 

Family 

2 

1 

3 

Friends 

0 

5 

1 

Teachers 

2 

1 

3 

Future  Use  of  Strategy  ( independ 

ently) 

Self -Questioning 

0 

1 

5 

Paraphrasing 

0 

1 

5 

Future  Use  of  Strategy  ( in 

schoc 

1) 

Self -Questioning 

0 

3 

3 

Paraphrasing 

0 

2 

4 

Value  to  Others 

Self -Questioning 

0 

1 

5 

Paraphrasing 

0 

0 

6 

Note:   DN:   Definitely  negative 

response 

N:    Neutral  response  or  slightly  positive 
DP:   Definitely  positive  response 
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Table  4.8  Summary  of  Trainer  (N=61  Satisfaction  Responses 


Response 


Note:   DN:   Definitely  negative  response 

N:    Neutral  response  or  slightly  positive 
DP:   Definitely  positive  response 


Question  Topic DN N DP_ 

Strategy  Effectiveness: 

Self-Questioning  0  4       2 

Paraphrasing  0  1       5 

Future  Use  of  Strategy 

Self-Questioning  0  2       4 

Paraphrasing  0  0       6 

Value  to  Other  Teachers 

Self-Questioning  0  1       5 

Paraphrasing  0  0       6 

Previous  Training 

Self-Questioning  -  2 

Paraphrasing  ~  4 
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trainers'  perception  about  the  effectiveness  and  usefulness 
of  the  training  procedures. 

Three  research  questions  addressed  the  effectiveness  of 
the  instructional  methods  on  the  subjects'  reading 
comprehension  abilities.   A  summary  of  the  results  between 
baseline  and  training  conditions  is  presented  in  Table  4.9. 

In  the  first  question,  the  effects  of  training  for 
self-questioning  with  overt  verbalizations  on  reading 
comprehension  as  compared  to  baseline  performance  on  reading 
comprehension  questions  was  addressed.   After  receiving 
training  for  self-questioning  with  overt  verbalization,  all 
six  subjects  showed  no  effect  on  the  number  of  questions 
answered  correctly.   Median  score  changes  for  5  subjects  did 
not  meet  the  criteria  set  for  this  study  (+  or  -  3)  to 
conclude  an  effect  occurred  that  was  practical  for  classroom 
application.   One  subject  obtained  a  median  score  change  of 
+5;  however,  a  decaying  and  decelerating  trend  was 
indicated.   Data  were  stable  for  only  two  of  the  six 
subjects  during  self-questioning  training. 

The  second  research  question  addressed  the  effects  of 
training  for  paraphrase  strategy  use  on  reading 
comprehension  as  compared  to  baseline  performance  on  reading 
comprehension  questions.   After  receiving  training  for 
paraphrasing  strategy  skills,  five  of  the  six  subjects 
showed  a  positive  effect  on  the  number  of  questions  answered 
correctly.   One  subject  showed  no  effect.   Three  of  the 
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subjects  showed  a  positive  effect  on  level  change  when  the 
training  was  introduced;  one  subject  showed  a  negative 
effect  on  level  change  and  two  subjects  showed  no  effect. 
As  data  showed  for  the  previous  training  method,  the 
stability  of  the  trend  data  was  variable  for  a  majority  of 
the  subjects,  five  of  the  six.   The  percentage  of  overlap  in 
scores  for  training  when  compared  to  baseline  trend  was  0% 
for  five  subjects  and  20%  for  one  subject.   During 
paraphrase  training  an  accelerating  estimate  of  trend 
direction  was  indicated  for  three  subjects,  a  decelerating 
trend  for  one  subject,  and  no  change  in  trend  was  indicated 
for  two  subjects. 

The  third  research  question  pertained  to  the  effects  of 
receiving  no  training  for  reading  comprehension  skills  (A4) 
after  having  received  the  two  five  session  training  periods 
(B  and  C) .   Of  the  six  subjects,  five  showed  no  effect  on 
the  number  of  reading  comprehension  questions  answered 
correctly  when  no  baseline  data  collection  or  training  was 
received  for  approximately  one  week.   For  one  subject,  a 
negative  effect  was  indicated  as  evidenced  by  a  median  score 
decrease  of  3  and  a  decelerating  trend  in  data.   Data  were 
stable  for  four  of  the  six  subjects.   Percentage  of  overlap 
in  values  during  training  with  baseline  trend  values  was 
high  for  only  one  subject,  S5;  whose  values  between  the  two 
conditions  were  identical. 
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In  summary,  the  paraphrasing  strategy  training  (C)  was 
more  effective  than  the  self-questioning  training  (B)  across 
five  of  the  six  subjects  in  this  study.   For  each  of  these 
five  subjects,  the  introduction  of  paraphrasing  strategy 
training,  in  either  the  first  (Al)  or  second  (A2)  training 
phase,  resulted  in  a  median  value  increase  over  baseline  of 
at  least  three  correct  answers  to  reading  comprehension 
questions.   In  addition,  an  accelerating  trend  in  data 
during  paraphrase  strategy  training  was  indicated  across 
three  of  the  five  subjects  who  experienced  a  positive 
training  effect.   Two  subjects,  for  whom  paraphrasing 
strategy  training  had  a  positive  effect,  had  a  level  data 
trend  established.   For  one  subject,  S4,  paraphrase  strategy 
training  resulted  in  no  effect  on  reading  comprehension 
question  scores.   Subject  four  experienced  only  a  one  and 
one-half  median  score  increase  and  a  decelerating  trend  in 
data. 

Self-questioning  with  overt  verbalization  training  (B), 
had  no  effect  over  baseline  (Al  or  A2)  across  all  six 
subjects  in  this  study.   Changes  in  scores  did  not  meet  the 
criteria  for  effect  established  for  this  study  as  being 
practical  for  classroom  application. 

When  data  across  subjects  were  analyzed  for  treatment 
effects  related  to  order  of  training,  none  was  indicated. 
Paraphrasing  strategy  instruction  (C)  had  a  positive  effect 
on  the  number  of  correct  answers  for  two  of  the  three 
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subjects  who  received  experimental  phase  (C)  before  self- 
questioning  training,  experimental  phase  (B);  paraphrasing 
strategy  instruction  had  a  positive  effect  on  three  of  the 
three  subjects  who  received  experimental  phase  (B)  before 
experimental  phase  (C).   Additionally,  self-questioning 
training  (B)  had  no  effect  on  the  number  of  correct  answers 
for  any  of  the  subjects  who  received  training  in  either  of 
the  two  orders. 

Five  of  the  six  subjects  experienced  no  effect  on  the 
number  of  comprehension  questions  answered  correctly  when  no 
baseline  data  collection  or  training  was  conducted  for 
approximately  one  week  after  the  two  (B  and  C)  training 
conditions  were  completed.   During  the  follow-up  phase  (A4), 
three  subjects  had  no  median  score  change,  two  subjects 
showed  a  deceleration  in  their  median  score,  and  one  subject 
showed  a  small  median  score  acceleration. 

The  deceleration  in  median  score  during  (A4)  was  great 
enough  for  one  subject,  S4 ,  to  indicate  a  negative  effect. 
Subject  4  also  had  a  deceleration  in  trend  during  (A4).   It 
should  be  noted  that  S4  was  the  only  subject  who  did  not 
have  a  positive  effect  during  (C) .   Subject  4  had  the 
highest  level  reading  comprehension  level  (as  assessed  on 
the  WJ-R)  before  participating  in  this  study.   The  trainer 
for  S4  cited  a  lack  of  attention  to  task  as  a  significant 
factor  during  training.   Prior  to  participating  in  this 
study,  reading  comprehension  skills  for  Subject  4  may  have 
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been  at  a  functioning  level,  relative  to  age,  that  were 
adequate  for  academic  and  other  daily  requirements.   Thus, 
the  subject  did  not  perceive  a  need,  nor  desire,  to  improve 
reading  comprehension  skills.   This  perception  was  indicated 
in  the  satisfaction  questionnaire  completed  by  S4. 

The  final  two  research  questions  addressed  the 
satisfaction  of  subjects  and  trainers  with  the  training 
methods.   The  results  of  the  social  validation  measures  were 
generally  favorable  across  all  six  trainers  and  subjects. 
Paraphrasing  strategy  instruction  was  perceived  as  the  most 
effective  and  useful  by  a  majority  of  the  subjects  and 
trainers.   This  positive  perception  of  the  paraphrasing 
strategy  instruction  was  supported  by  the  experimental 
results  across  the  six  subjects. 


CHAPTER  V 
DISCUSSION 
A  review  of  the  study  is  presented  in  this  chapter. 
Five  major  sections  are  presented.   First  a  review  of  the 
purpose,  literature,  and  methods  is  addressed.   Second,  a 
summary  and  analysis  of  results  related  to  the  research 
questions  has  been  included;  which  is  followed  by  discussion 
of  the  practical  implications.   Two  sections,  limitations  to 
the  present  research  and  suggestions  for  future  research, 
conclude  this  chapter. 

Review  of  Purpose.  Literature ,  and  Methods 
Review  of  Purpose 

The  purpose  of  this  study  was  to  investigate  the 
effects  of  two  different  instructional  techniques  on  reading 
comprehension  skills  of  adolescents  with  TBI.   Both 
techniques  are  based  on  cognitive  processing  theory  (Das, 
Naglieri,  &  Kirby,  1994;  Flavell,  1985;  Kirby,  1984)  and  use 
techniques  to  improve  cognitive  skills  identified  by  Das  et 
al.  (1994)  as  simultaneous  processing  and  planning.   One 
technique  was  self -questioning  with  overt  verbalization,  the 
second  technique  was  a  paraphrasing  strategy. 

Two  additional  questions  were  addressed.   First,  the 
effects  of  no  baseline  data  collection  or  training  for 
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approximately  one  week  after  receiving  both  (B  and  C) 
training  phases  were  assessed.   Second,  satisfaction  of 
subjects  and  trainers  with  procedures  and  effects  of  the 
instructional  technigues  was  evaluated  through 
guestionnaires . 
Review  of  Literature 

Each  year  more  school  age  children  sustain  a  TBI  and  a 
high  percentage  of  these  children  return  to  the  public 
education  system.   As  a  result  of  this  increase  schools  are 
recognized  as  the  primary  provider  of  services  for 
individuals  with  TBI  (Ylvisaker,  Hartwick,  &  Stevens,  1991). 
Meeting  the  unigue  educational  needs  of  this  population  of 
students  demands  a  coordinated  effort  between  professionals 
in  school  systems  and  the  medical  fields. 

Depending  on  severity,  a  traumatic  brain  injury  can 
result  in  a  myriad  of  disabilities.   Researchers  point  out 
that  difficulties  with  cognitive  processing  abilities  such 
as  attention,  memory,  problem  solving,  self -monitoring, 
coding  information,  perception,  organization,  and  planning 
often  accompany  even  mild  TBI  (Begali,  1991;  Cohen,  1991; 
Das,  Naglieri,  &  Kirby,  1994;  Mira,  Tucker,  &  Tyler,  1992). 
The  effects  of  injury  on  cognitive  functioning  is  the  factor 
that  appears  to  most  greatly  affect  learning.   Academic 
skills,  such  as  reading  comprehension,  are  made  up  of 
complex  levels  of  mental  functioning  and  reguire  the 
coordinated  action  of  many  different  cognitive  processes 


165 
(Gordon  &  Hibbard,  1991;  Whyte,  1986)  that  may  be  impaired 
in  the  student  with  TBI. 

The  PASS  (Planning,  Attention,  Simultaneous, 
Successive)  model  of  cognitive  processing,  initially 
proposed  by  Das,  Kirby,  and  Jarman  (1979)  and  revised  by 
Das,  Naglieri,  and  Kirby  (1994)  operationalizes  earlier 
functional  unit  theories  of  the  brain.   The  functional  unit 
theory  is  the  position  accepted  by  most  contemporary 
neuropsycholgists  (Begali,  1991;  Lehr,  1990).   Studies  have 
shown  that  all  four  cognitive  processing  abilities 
identified  in  the  PASS  model  are  associated  with  reading 
skills;  however,  the  influence  of  a  particular  process 
depends  on  characteristics  of  both  the  learner  and  stimuli 
(Cummins  &  Das,  1980;  Das,  Bisanz  &  Mancini ,  1994;  Das, 
Mensink  &  Mishra,  1990;  Das  &  Molloy,  1975;  Forrest-Pressley 
&  Gillies,  1983;  Naglieri  &  Das,  1987;  Sahu  &  Kar,  1994). 

Reading  comprehension  has  been  most  closely  associated 
with  simultaneous  coding  and  planning  abilities.   Remedial 
studies  with  students  who  were  poor  readers  have  indicated 
that  factors  identified  as  simultaneous  and  successive 
processing  and  planning  abilities  can  be  trained  through 
process  specific  methods  and  improved  reading  skills  have 
correlated  with  this  training  (Das,  1985;  Das,  Naglieri  & 
Kirby,  1994;  Das,  Snart  &  Mulcahy,  1982;  Kirby  &  Robinson, 
1987)  . 
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Strategy-related  instructional  approaches  are  another 
cognitive  processing  technigue  used  to  improve  reading 
skills.   Successful  results  of  methods  such  as  the 
Strategies  Intervention  Model  (Deshler  &  Schumaker,  1986) 
and  Direct  Instruction  (Engelmann,  Hanner,  &  Johnson,  1989) 
have  greatly  influenced  recommendations  to  educators 
regarding  instructional  methods  for  students  with  TBI. 
A  key  assumption  underlying  the  various  models  of 
strategy  instruction  is  that  education  should  emphasize 
teaching  students  the  process  of  learning  as  much  as 
teaching  them  specific  subject  area  content  (Deshler  & 
Schumaker,  1986;  Gleason,  1988;  Pressley,  1990).   According 
to  Deshler  and  Schumaker  (1986)  and  Pressley  (1990)  learning 
strategies  work  in  coordination  with  and  are  part  of 
cognitive  processing. 

Understanding  cognitive  processing  deficits  associated 
with  TBI  and  providing  appropriate  instructional  methods 
based  on  theory  and  knowledge  is  an  increasingly  significant 
issue  (Michael  &  Finnegan,  1995).   Studies  have  shown  that 
most  educators  do  not  receive  training  regarding  TBI 
(Savage,  1988)  and  that  a  lack  of  school  personnel  readiness 
and  capability  is  freguently  a  barrier  to  successful  school 
reentry  for  students  with  TBI  (Blosser  &  DePompei,  1991). 

Gerring  and  Carney  (1992)  and  Ewing-Cobbs,  et  al . 
(1985)  point  out  that  the  challenge  to  provide  appropriate 
educational  programs  for  children  is  made  more  difficult  due 
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to  the  lack  of  current  literature  regarding  rehabilitation 
of  children  and  the  few  empirical  investigations  concerning 
academic  difficulties  of  students  with  TBI.   Many 
instructional  strategies  being  recommended  are  based  on 
performance  of  other  special  needs  populations  and  are  not 
designed  specifically  for  individuals  with  TBI  (Gordon  & 
Hibbard,  1991). 
Review  of  Methods 

This  study  focused  on  the  reading  comprehension  skills 
of  six  adolescents  with  TBI.   The  subjects,  9  to  15  years  in 
age,  were  enrolled  in  special  education  and/or  regular 
education  classes  in  elementary  or  middle  school.   To 
participate  in  the  study,  each  subject  was  required  to  meet 
10  different  criteria.   All  subjects  had,  as  their  primary 
site  of  injury,  the  frontal  lobe  of  the  brain.   Other 
criteria  included  reading  comprehension  ability  level, 
physical  and  behavioral  abilities,  and  time  frame  in  which 
the  injury  occurred. 

In  the  present  study,  procedures  are  based  on 
techniques  used  by  Cormier,  Carlson,  and  Das  (1990)  and 
Schumaker,  Denton,  and  Deshler  (1984).   Cormier,  Carlson, 
and  Das  used  Raven's  Progressive  Matrices  with  overt 
verbalization  to  investigate  planning  ability  and  cognitive 
performance.   As  part  of  the  Learning  Strategies  Curriculum 
developed  at  the  University  of  Kansas  Institute  for  Research 
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in  Learning  Disabilities  (KU-IRLD),  Schumaker,  Denton,  and 
Deshler  developed  The  Paraphrasing  Strategy  curriculum. 
The  present  study  consisted  of  seven  experimental 
phases  for  each  subject:  1.  reading  comprehension 
assessment,  2.  baseline  (Al),  3.  self-questioning  with  overt 
verbalization  training  (B),  4.  baseline  (A2),  5. 
paraphrasing  strategy  instruction  (C) ,  6.  baseline  (A3),  and 
7.  follow-up  (A4).   The  order  of  training  phases  (B)  and  (C) 
were  reversed  for  three  subjects.   To  address  social 
validation,  each  subject  and  trainer  completed  a 
satisfaction  questionnaire  after  finishing  the  study. 

A  single  subject  multitreatment  design  across  a  single 
behavior  (Tawney  &  Gast,  1984)  was  used  to  evaluate  the 
effects  of  the  two  training  methods,  self-questioning  with 
overt  verbalization  and  paraphrasing  strategy  instruction. 
The  dependent  variable,  across  all  experimental  phases  of 
the  study,  was  performance  on  comprehension  questions 
related  to  written  passages  that  were  read  independently  by 
each  subject. 

Summary  and  Analysis  of  Results 
Three  research  questions  were  addressed  in  relation  to 
each  subject's  performance  on  reading  comprehension 
questions  during  baseline  and  training  sessions.   Two 
additional  questions  addressed  the  satisfaction  of  the 
subjects  and  trainers  with  the  training  procedures  and 
results . 
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In  the  first  question,  the  effects  of  training  for 
self-questioning  with  overt  verbalizations  (B)  on  reading 
comprehension  questions  as  compared  to  baseline  performance 
on  reading  comprehension  questions  was  addressed.   Following 
training,  no  subject  met  the  criteria  for  practical 
classroom  application  applied  to  this  study.   Therefore,  no 
effect  on  reading  comprehension  skills  is  indicated  for  any 
of  the  subjects  during  self-questioning  training. 

The  second  question  addressed  the  effects  of  training 
for  paraphrase  strategy  (C)  use  on  reading  comprehension 
questions  as  compared  to  baseline  performance  on  reading 
comprehension  questions.   After  receiving  training,  median 
scores  related  to  the  number  of  comprhension  questions 
answered  correctly  met  the  criteria  set  for  this  study  for 
five  subjects.   Therefore,  it  was  concluded  that  a  positive 
effect  on  reading  comprehension  skills  was  indicated  across 
five  of  the  six  subjects  during  paraphrase  strategy 
instruction. 

The  third  research  question  pertained  to  the  effects  of 
conducting  no  baseline  data  collection  or  training  for 
reading  comprehension  skills  (follow-up  A4)  for 
approximately  one  week  after  having  received  the  two  (B  and 
C)  five  session  training  phases.   Five  of  the  six  subjects 
showed  no  effect  during  follow-up  (A4)  on  reading 
comprehension  questions  answered  correctly.   One  subject 
(S4)  showed  a  negative  effect  during  A4. 
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Across  all  but  one  of  the  subjects  in  this  study 
results  of  both  training  phases  and  follow-up  were  the  same. 
These  effects  were  (a)  no  effect  on  reading  comprehension 
after  receiving  training  for  self -questioning,  (b)  a 
positive  effect  on  reading  comprehension  was  demonstrated 
during  paraphrase  strategy  training,  and  (c)  no  effect  when 
no  baseline  data  collection  or  training  was  conducted  for 
approximately  one  week  after  participating  in  the  two 
training  phases.   One  subject,  S4,  varied  from  this  pattern. 
Subject  4  experienced  no  training  effect  during  either 
of  the  training  phases  and  showed  a  negative  effect  during 
follow-up.   Several  factors  could  have  contributed  to  the 
results  for  S4.   Subject  4  began  the  study  with  reading 
comprehension  skills  that  matched  the  criteria  (at  least 
third  grade  level  and  at  least  one  and  one-half  grades  below 
the  grade  placement  of  the  subject);   however,  her  reading 
comprehension  level  was  higher  than  any  of  the  other 
subjects  and  she  was  the  only  subject  enrolled  in  all 
general  education  courses  in  school.   As  assessed  on  the  WJ- 
R,  S4's  reading  comprehension  was  on  a  5.1  grade  level. 
Additionally,  the  trainer  for  S4  reported  that  this  subject 
had  difficulty  staying  on  task  and  displayed  a  lack  of 
motivation  to  participate  soon  after  beginning  each  training 
session.   As  was  reported  in  chapter  four,  on  the 
satisfaction  questionnaire,  S4  provided  responses  regarding 
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effects  and  usefulness  of  training  that  were  generally  more 
negative  than  the  other  subjects  in  the  study. 

Conversely,  S6  required  the  use  of  the  lowest  reading 
level  materials  to  participate  in  the  study  (i.e.,  level  one 
in  the  reading  series),  she  had  the  most  significant 
residual  physical  and  cognitive  disabilities  related  to  the 
accident  that  caused  the  TBI,  had  the  greatest  length  of 
time  since  the  injury  occurred,  and  her  overall  academic 
performance  at  school  was  at  a  lower  level  than  any  of  the 
other  subjects.   Additionally,  S6  was  the  youngest  subject 
in  the  study.   Although  S6  was  easily  distracted  while 
participating  in  the  reading  activities,  she  displayed  a 
high  level  of  motivation  throughout  both  training  phases. 

Experimental  results  for  S6  showed  she  had  the  greatest 
median  score  increase  across  all  of  the  subjects  during 
paraphrase  strategy  training,  she  was  the  only  subject  to 
show  a  positive  change  (though  not  great  enough  for  an 
effect  to  be  determined)  during  the  follow-up  phase,  and  was 
the  only  subject  to  display  an  accelerating  trend  during 
training  for  self-questioning. 

When  the  overall  data  across  all  subjects  are  compared 
relative  to  each  subject  individually,  S6  achieved  the 
greatest  gains  during  training  and  S4  showed  the  least 
gains.   These  results  are  especially  interesting  given  the 
specific  characteristics  of  S4  and  S6  in  relation  to 
themselves  and  the  other  subjects  in  the  study.   The  subject 
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with  the  greatest  cognitive  and  physical  deficits  (S6)  made 
the  most  improvement  over  baseline  performance,  the  subject 
with  the  highest  academic  ability  and  no  physical 
impairments  (S4)  made  the  least. 

These  results  indicate  that,  as  suggested  by  Kirby  and 
Pedwell  (1991),  Paris,  Lipson,  and  Wixson  (1983),  and 
Weinstein,  Ridly,  Dahl,  and  Weber  (1989),  the  demands  of  the 
situation  and  learner  determine  which  strategy  is  most 
effective  and  efficient  and  both  should  be  considered  when 
planning  instructional  methods.   These  results  appear  to 
also  support  the  opinion  of  Paris,  Lipson,  and  Wixson  (1983) 
in  which  they  conclude  that  strategy  training  may  not  always 
be  efficient  nor  desirable  and  it  should  be  used  during 
initial  acquisition  of  new  skills  and  as  a  back  up  procedure 
when  difficulties  are  encountered. 

The  final  two  research  questions  addressed  subject 
and  trainer  satisfaction  with  the  effects  and  procedures  of 
the  training  methods.   A  majority  of  the  subjects  and 
trainers  reported  satisfaction  with  the  training  methods  and 
learning  strategies.   The  subject  who  indicated  the  least 
satisfaction  (S4)  was  the  subject  who  showed  the  least 
improvement  during  the  study.   Subjects  generally  indicated 
that  they  had  improved  their  reading  comprehension  skills 
through  the  training  methods  taught  to  them.   Trainers 
indicated  that  they  perceived  the  subject  to  be  improving 
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their  reading  comprehension  skills  and  that  the  methods 
would  be  recommended  to  other  teachers. 

Both  trainers  and  subjects  gave  less  favorable  ratings 
to  the  self-questioning  strategy  when  compared  to  the 
paraphrasing  strategy  training.   The  dissatisfaction  with 
the  self-questioning  training  method  may  not  have  only  been 
related  to  data  results.   For  this  study,  the  self- 
questioning  strategy  was  identified  as  being  dissimilar  to 
typical  classroom  instructional  methods,  therefore, 
dissatisfaction  could  also  be  related  to  a  lack  of  knowledge 
and  familiarity  with  this  type  of  training. 
Discussion  and  Implications 

The  results  of  this  investigation  of  the  effects  of  two 
different  instructional  techniques  on  reading  comprehension 
skills  have  implications  related  to  (a)  cognitive 
rehabilitation  for  adolescents  with  TBI,  (b)  reading 
comprehension  instruction  for  adolescents  with  TBI,  and  (c) 
instructional  efficiency. 
Cognitive  Rehabilitation  for  Adolescents  with  TBI 

The  effectiveness  of  the  paraphrasing  strategy 
instruction  over  the  self-questioning  training  across  all 
subjects  in  this  study  has  implications  for  methods  of 
cognitive  rehabilitation  for  adolescents.   The  adolescents 
who  participated  in  this  study  were  able  to  benefit  from  an 
academically  oriented  instructional  strategy  designed  to 
teach  the  process  of  improving  reading  comprehension  skills. 
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Strategy  instruction  is  intended  to  work  in 
coordination  with  and  be  a  part  of  cognitive  processing 
(Das,  Naglieri,  &  Kirby,  1994;  Pressley,  1990);  therefore, 
the  paraphrasing  strategy  instruction  used  in  this  study, 
which  is  more  similar  to  typical  classroom  instructional 
methods  than  cognitive  rehabilitation  methods,  is  actually 
an  integration  of  remediation  methods  from  both  disciplines. 
Based  on  the  results  of  this  study,  paraphrasing  strategy 
instruction  should  be  considered  a  viable  cognitive 
rehabilitation  alternative  for  adolescents  with  TBI. 

Most  research  regarding  cognitive  rehabilitation  after 
a  TBI  has  been  conducted  with  adults;  therefore,  most 
techniques  used  during  cognitive  rehabilitation  with 
children  and  adolescents  are  based  on  findings  related  to 
the  adult  population.   Additionally,  few  investigations  have 
examined  academic  difficulties  and  remediation  ( Ewing-Cobbs , 
Fletcher,  &  Levin,  1985)  for  children  and  adolescents  with 
TBI.   This  lack  of  appropriate  research  combined  with  the 
relatively  recent  opinions  that  children  and  adolescents  are 
not  "miniature  adults"  and  that  developmental  aspects  of 
this  population  have  a  significant  impact  on  cognitive 
improvement  after  a  TBI  (Ewing-Cobbs ,et .  al,  1985;  Lehr, 
1990),  emphasizes  the  need  for  empirical  research,  such  as 
that  conducted  in  this  study. 
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Reading  Comprehension  Training  for  Adolescents  with  TBI 

Reading  comprehension  is  frequently  cited  as  being  a 
difficult  task  for  many  adolescents  with  TBI  (Gerring  & 
Carney,  1992).   Cognitive  processing  abilities  associated 
with  reading  comprehension  often  accompany  even  mild  TBI 
(Begali,  1991;  Cohen,  1991;  Das,  Naglieri,  &  Kirby,  1994; 
Harrington  &  Levandowski ,  1987;  Mira,  Tucker,  &  Tyler,  1992; 
Gerring  &  Carney,  1992).   Instructional  approaches  used  for 
students  with  TBI  have  been  influenced  significantly  by 
research  with  other  populations  of  students.   It  appears 
that  educational  recommendations  are  being  made  from  an 
interpretation  of  the  theory,  research,  and  medical  findings 
regarding  cognitive  remediation  in  the  rehabilitation 
setting  and  from  the  results  of  studies  with  students  with 
learning  disabilities.   The  findings  in  the  current 
investigation  have  implications  for  the  content  and 
procedures  of  instructional  programs  addressing  reading 
comprehension  for  adolescents  with  TBI. 

In  designing  appropriate  cognitive  processing  and 
academic  skills  remediation  programs  for  students  with  TBI, 
educators  should  consider  modifying  present  educational 
environments  to  reflect  an  integration  of  both  cognitive 
process  training  and  direct  training  of  skills.   Training  of 
cognitive  processes  provides  the  necessary  foundation  for 
the  more  complex  task  of  learning  new  skills  and  behaviors 
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(Hibbard,  1991).   Results  of  the  paraphrasing  strategy 
training  in  this  study  support  the  use  of  integrated 
instructional  approaches  by  teachers  of  adolescents  with 
TBI.   The  self-questioning  with  overt  verbalization  method 
was  identified  as  the  instructional  technique  most 
dissimilar  to  routine  classroom  instruction.   It  emphasized 
cognitive  process  training  outside  of  the  context  of  typical 
academic  learning  (i.e.,  reading  comprehension).   For  all 
six  subjects  participating  in  this  study,  self-questioning 
with  overt  verbalization  training  resulted  in  no  effect  on 
reading  comprehension  skills. 

A  key  assumption  underlying  models  of  strategy 
instruction  is  that  education  should  emphasize  teaching 
students  the  process  of  learning  as  much  as  teaching  them 
specific  subject  area  content  (Deshler  &  Schumaker,  1986; 
Gleason,  1988,;  Pressley,  1990).   The  paraphrasing  strategy 
appears  to  bridge  the  gap  between  academic  behaviors 
required  in  the  classroom  and  cognitive  process  training. 
Outcomes  of  the  present  study  support  use  of  paraphrasing 
strategy  instruction  to  improve  reading  comprehension  skills 
for  adolescents  with  TBI.   The  present  findings  also  support 
the  need  for  educators  and  therapists  to  recognize 
individual  differences  in  students  with  TBI  and  evaluate  the 
effectiveness  and  efficiency  of  the  strategy  relative  to  the 
task  and  the  learner. 
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Instructional  Efficiency 

Multiple  factors  make  the  paraphrasing  strategy  model  a 
potentially  economical  instructional  tool.   The  ratio  of 
rate  of  improvement  on  reading  comprehension  skills  to  the 
time  spent  on  instruction  across  five  of  the  six  subjects  in 
this  study,  indicated  that  the  paraphrasing  strategy  would 
be  an  efficient  method  of  instruction.   Although  a 
disproportionate  amount  of  time  is  provided  by  the 
instructor  during  the  initial  instructional  stages  of  the 
study,  the  strategy  is  designed  to  increase  student 
independence,  thereby  decreasing  the  dependency  on  direct 
contact  with  the  teacher. 

Although  training  during  this  study  was  conducted  on  an 
individual  basis,  the  paraphrasing  model,  as  designed  by 
Schumaker,  Denton,  and  Deshler  (1984)  can  be  administered  to 
a  group  of  students.   The  ease  with  which  paraphrase 
training  can  be  integrated  into  different  classroom 
activities  allows  for  continuous  practice  without  detracting 
from  specific  course  content. 

As  was  indicated  in  this  study  and  research  conducted 
at  KU-IRLD  by  Deshler  and  Lenz  (1989),  effectiveness  of  the 
paraphrasing  strategy  has  been  demonstrated  across  diverse 
subjects.   Although  all  of  the  subjects  participating  in  the 
present  study  experienced  a  TBI  and  met  other  specific 
criteria,  they  remained  diverse  in  their  behavior  and 
academic  abilities. 
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Research  at  KU-IRLD  has  resulted  in  the  development  of 
the  Strategies  Intervention  Model  (SIM)  which  includes 
curricula  and  student  materials  for  various  intervention 
strategies.   Extensive  teacher  and  student  materials  are 
available  for  the  paraphrasing  strategy. 

Finally,  guestions  answered  by  the  trainers  and 
subjects  in  the  present  study  indicated  a  more  positive 
rating  of  satisfaction  for  paraphrasing  strategy  instruction 
over  self-guestioning  instruction.   Trainers  reported  that 
they  were  more  familiar  with  the  procedures  during  this 
training  method  and  felt  more  comfortable  using  these 
procedures.   Most  subjects  in  the  study  responded  in  a 
similar  manner.   A  majority  of  the  trainers  and  subjects 
indicated  that  they  would  be  more  inclined  to  use  or 
recommend  the  use  of  the  paraphrasing  strategy  over  the 
self-guestioning  strategy.   Instructional  methods  that 
teachers  and  students  are  comfortable  with  and  that  result 
in  feelings  of  satisfaction  would  likely  be  easier  for 
teachers  and  trainers  to  learn  and  implement. 
T, imitations  in  the  Prpsant  Study 
There  were  several  limitations  in  the  present  study 
that  may  effect  results  and  should  be  considered  when 
interpreting  data.   First,  premorbid  reading  abilities  and 
deficits  were  not  considered  in  the  selection  of  subjects  or 
interpretation  of  results.   Research  has  shown  that  learning 
abilities  prior  to  the  TBI  affect  outcome  after  the  injury 
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(Begali,  1991;  Mira,  Tucker,  &  Tyler,  1992).   Educational 
records  for  three  subjects,  S2,  S3,  and  S5,  indicated  below 
average  academic  functioning  prior  to  their  injury.   It  is 
not  known  if  results  for  these  subjects  were  affected  by 
their  premorbid  academic  functioning  abilities. 

Second,  reading  passages  used  were  from  the  Timed 
Reading  Series  (1980).   No  subject  had  used  these  reading 
passages  before  participation  in  this  study.   Each  passage 
was  approximately  400  words  in  length  and  was  categorized  as 
being  either  an  informational  passage  or  a  literature 
passage.   How  subjects  would  perform  on  longer  passages, 
passages  from  reguired  classroom  materials,  or  from  passages 
selected  by  themselves  (possibly  resulting  in  higher 
interest)  is  not  known. 

Testing  data  during  baseline  (Al)  were  variable  across 
all  six  subjects.   For  baseline  (A2)  data  were  variable 
across  five  subjects  and  for  baseline  (A3)  data  were 
variable  across  three  subjects.   To  increase  reliability, 
data  should  have  been  allowed  to  stabilize  before  the 
introduction  of  the  training  (B  and  C)  or  follow-up  (A4) 
phases.   Due  to  subject  fatigue  and  possible  historical 
effects  on  results,  the  criteria  established  to  terminate 
baseline  was  a  median  score  on  reading  comprehension 
guestions  of  35%  correct  or  less  with  at  least  5  data 
points. 
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There  was  also  an  attempt  to  provide  a  baseline  phase 
that  was  not  significantly  longer  than  the  training  phase 
associated  with  it.   Since  the  research  questions  addressed 
the  effects  of  a  specific  number  of  hours  of  training  (five 
for  each  method) ,  baseline  phases  were  terminated  at  the 
point  on  which  they  met  the  previously  identified  criteria 
(35%  or  less).   It  is  not  known  what  the  effects  of 
requiring  a  stable  baseline  trend  would  have  had  on  results. 
In  the  present  study,  there  did  not  appear  to  be  a 
difference  in  effects  on  results  for  those  subjects  who  had 
training  phases  preceeded  by  a  stable  trend  as  compared  to 
those  subjects  for  which  the  preceeding  trend  was  variable. 
Fourth,  all  subjects  received  training  individually  in 
a  setting  relatively  free  from  distractions.   It  is  not 
known  how  subjects  would  respond  to  training  provided  in  a 
group  setting  or  in  the  routine  classroom  environment. 

Future  Research 
The  findings  of  this  study  demonstrate  the  need  for 
continued  research  involving  the  use  of  instructional 
strategies  for  adolescents  with  TBI .   Future  reading 
comprehension  research  should  include  investigations  of  the 
effects  of  long  term  training,  investigations  of  the  effects 
of  different  functioning  levels  of  subjects  on  strategy  use, 
and  investigations  of  the  effects  of  other  types  of  strategy 
instruction  with  children  and  adolescents  who  have  a  TBI. 
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In  the  present  investigation,  both  training  phases  were 
conducted  for  approximately  five  hours  each.   Of  the 
approximate  60  minutes  contained  in  each  session,  half  of 
the  time  was  spent  on   training  and  half  was  spent  on 
completing  written  reading  passages  independently.   This 
relatively  small  amount  of  training  time  limited  the 
opportunities  for  learning  to  a  level  significantly  below 
that  recommended  in  the  Paraphrasing  Strategy  curriculum  by 
Schumaker,  Denton,  and  Deshler  (1984).   To  complete  all 
eight  stages  in  the  Paraphrasing  Strategy  curriculum,  the 
authors  recommend  from  25  to  51  sessions,  ranging  in  time 
from  15  to  30  minutes  each,  with  each  session  conducted  on  a 
different  day. 

The  results  of  the  present  study  indicate  positive 
effects  on  reading  comprehension  skills  for  adolescents  with 
TBI  can  be  achieved  with  paraphrasing  strategy  training, 
even  when  conducted  for  a  significantly  less  time  than  that 
recommended  to  complete  the  Paraphrasing  Strategy  curriculum 
from  the  Strategy  Intervention  Model .   It  is  likely  that  the 
effects  of  a  complete  program,  with  increased  time  of 
training  and  opportunities  to  practice,  would  be  greater. 

When  training  data  across  all  six  subjects  were 
analyzed  for  performance  relative  to  academic  functioning 
level,  the  subject  with  the  highest  skill  level  (S4)  made 
the  least  improvement,  relative  to  her  individual  baseline 
data,  even  though  she  continued  to  display  reading 
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comprehension  abilities  below  her  grade  placement  level. 
The  subject  with  the  most  significant  academic  and  physical 
deficits  (S6)  made  the  most  improvement  during  training  when 
compared  to  her  baseline  phase  data.   Further  research 
should  address  the  effects  of  individual  student  functioning 
levels  on  effectiveness  of  strategy  instruction. 

To  increase  effectiveness  and  efficiency  of 
instruction,  educators  should  heed  the  recommendations  by 
Paris,  Lipson,  and  Wixson  (1983).   These  researchers 
recommend  that  reading  strategies  be  used  during  initial 
acquisition  of  new  skills  and  as  "fallback"  procedures  when 
unexpected  difficulties  are  encountered.   Additionally, 
Schumaker,  Denton,  and  Deshler  (1984)  suggest  that  "the 
chosen  learning  strategy  should  help  the  student  meet  a 
pressing  curriculum  demand"  (p.  1).   The  results  of  this 
study  support  the  recommendations  of  these  researchers. 

When  a  student  has  a  diagnosed  disability  and  is 
displaying  academic  skills  below  grade  level,  the  student 
may  not  be  experiencing  enough  significant  academic  problems 
to  warrant  the  use  of  overt,  individualized  learning 
strategies.   It  is  also  possible  that,  as  S4  did  in  this 
study,  the  subject  may  not  perceive  the  need  for,  nor  the 
benefit  of  strategy  use.   These  perceptions,  along  with 
possible  splinter  skills  that  provide  various  levels  of 
success,  may  contribute  to  a  lack  of  effectiveness  of 
strategy  instruction. 
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Based  on  the  encouraging  results  of  the  present  study, 
investigations  of  other  types  of  strategy  instruction  with 
children  and  adolescents  who  have  TBI  should  be  considered. 
The  paraphrasing  strategy  instruction  resulted  in  positive 
effects  for  five  of  the  six  subjects  in  the  study.   To 
increase  the  external  validity  of  the  present  findings  and 
begin  building  a  base  of  empirical  research  related  to 
appropriate  instructional  methods  for  this  population  of 
students,  replications  of  the  present  study,  as  well  as 
research  with  additional  learning  strategies,  should  be 
conducted  with  children  and  adolescents  who  have  TBI. 

In  summary,  the  results  of  this  study  have  contributed 
to  the  growth  of  research  on  the  learning  needs  of  students 
with  TBI.   It  was  demonstrated  that  paraphrasing  strategy 
instruction  could  result  in  positive  effects  on  reading 
comprehension  skills  of  adolescents  with  TBI.   Data  did  not 
indicate  positive  effects  from  self-guestioning  training. 
This  study  addressed  academic  skills  necessary  for  students 
with  TBI  to  succeed  in  the  educational  environment;  also 
investigated  were  procedures  that  are  important  to 
educators,  therapists,  and  other  persons  responsible  for 
helping  adolescents  with  TBI  develop  independent  learning 
skills. 
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APPENDIX  A 
PERMISSION  FORMS 


HwrlrtlHiyw 


UNIVERSITY  OFFLORIDA 
IHSTTTUTK^iAL  REVIEW  BOARD 

1HP»ychotogyBuWng 


December  2, 1994 


(904>^JS:-0*S3 


TO: 


FROM; 


SUBJECT: 


Ms.  Carol  L.  Wright 
4021  Pelican  Road 
Jacksoovillc,  FL    32207 

C  Michael  Levy,  Chair       ] 
University  of  Florida  Institu 


11  Review  Board 


Approval  of  Project  #93.378 
Adolescents  with  traumatic  brain  injury: 
Reaction  time  to  three  different  systems  of  symbols 


lSgBS^g£*W*  P-iec  m*  t.  wovrf  b,  «**«.  of 
the  project  to  the  Board  for  approval. 

Rcapproval  of  this  project  extends  io  November  3  J995.  If  the W*  has  not  been 
SeWby  that  E  preset  must  be  reviewed  again  by  the  Board 

Rv  a  ennv  of  this  memorandum,  the  Chair  of  your  department  is  reminded  that  s/he  is 

y       ^u  f^^P  L^onnec  concerning  research  projects  involving  human 
responsible  for  ^  "2T!£  sbodd  review  the  protocol  of  such  investigauons 
Sb£  S  S^^  £ ffiSith  is  bemTc-ducted  in  the  manner 
Lmved  by^s^morandu^  TT*  investor  should  repon  any  unexpected 
complications  to  the  Chair  of  this  Board 


/h2 


Vice  President  for  Research 
DcanMcDavis 
P.  Sindelar 
M.K.  Dykes 
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UNIVERSITY  OF  aORIDA 

NSTTTUTICWAL  REVIEW  WAAO 

1U  rSYCHOLOOY  tUILDCNO 

GAJNESVKU.  H.  3»11-20» 

SC-U  -  382  -  0*33 
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November  3,  1993 


TO: 


FROM: 


Ms.  Carol  Wrfeht 
4021  Pelican  Road 
Jacksonville,  FL    32207 


C.  Michael 
University  of  1 
Review  Board 


Levy,  Ch 
of  Florida 


Chair 
Lnsti 


stiw^pnal 


SUBJECT:      Approval  of  Project  193.378        . 

Adolescents  witib  traumabc  brain  injury: 

Reaction  time  to  three  different  systems  of  symbols 

I  am  oleased  to  advise  you  that  the  University  of  Florida  Institutional 

Sded^at  your  subjects  will  not  bjplaced  atruk  in  this  researched 
?u«~*tia!  that  you  obtain legally  effective  informed [consent  from  each 
Jar^S^^^rSian.  When  it  is  feasible,  you  should  obtain 
signatures  from  both  parents. 

If  vou  wish  to  make  any  changes  in  this  protocol,  you  must  <^lo«.y^ur 
Kb^ore^rnplement  tfcm  so  that  the  Boarc?  can  assess  uSeu  unpac* 
SfW  project  In  addition,  you  must  report  to  the  Beard  any  unexpected 
Sm^cSarising  from  foe  project  which  affect  your  subjects. 

If  vou  have  not  completed  this  project  by  November  3, 1994,  please  telephone 
ou?  office  (392-043*)  and  we  wfll  tell  you  how  to  obtain  a  renewal. 

Bv  a  coov  of  this  memorandum,  your  Chair  is  reminded  of  the  impor^nceof 
SmVfiHv  mformed  about  the  Jan*  of  all  projects  involving  human  subjects 
i?X rdepartmenTand  for  reviewing  uSeseVo  ects  as  often  as  nec«sary 
£  &  tfareach  project  is  bang  conducte/m  the  manner  approved  by  this 
memorandum. 


CML/h2 


Vice  President  for  Research 

College  Dean 

P.  Sindelar 

Dr.  Mary  K.  Dykes 


Unfunded 


.  &9"unuB<T  orto«Tv»«rr/Aff»«ATVi  actok  &nff*» 


BOARD  MEMBERS 

SB,  ?»*•' 


OwyG  Danaian 


Gwendolyn  E  G«bsan 
GwsndoM  M  Jonas 

Sur  Jortar 
LnliS  Spans 

Susan  S  Wtunson.  Ed  D 


Larry  I  Z*r+*  Ed  D 
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Duval  County  Public  Schools 


February    15,    1995 


Ms. Carol  Wright 
4021  Pelican   Road 
Jacksonville,    Fl    32207 

Dear  Ms.    Wright: 

Your  request  to  conduct  research  for  your  doctoral 
dissertation,  "Adolescent*  with  Trausatic  Brain  Injury: 
Reaction  Tiae  to  Three  Different  Systems  of  Symbols, "  is 
granted.  If  you  naXe  any  changes  in  the  procedures  you 
have  outlined  or  require  assistance  fros  the  Exceptional 
Student  Education  Department,   please  contact  this  office. 

Best  wishes   on  a   successful   research  project. 


JDK:bb 


1701  Prudential  Drive    Jacksonville.  Florida  32207-S182      (904i  390-2000     TDD:(904)  390-289* 
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Campbell  Thomson  &  McLaughlin  Limited     ****  m^mm 

AUTHORS'  AGENTS > 

"~  IIOnQsMftfi  London  WC1N2JA 

Telephone   0171  ?<2  W5£ 
fu  0171  2<?  2*01 

(RtQOtend  ORtt: 

Ms  Carol  L.  Wright 

4021   Pelican  Road 

Jacksonville 

FL   32207 

USA  3   November   1995 

Dear  Ms  Wright, 

ThanX  vou  for  your  fax  of  1st  November  with  your 
request  toTnc^f  ig^re  A*l  of  the  Standard  Progressive  Matrices 
in  your  dissertation. 

I  now  write  to   give   you    permission  to  reproduce   itea 
A1      fro,      Raven "     STANDARD       PROGRESSIVE      MATRICES      in      your 
dissertation  subject  to  the   following   conditions. - 
!  that  the  itea  must  be  reproduced  exactly  as  it  appears 

in    STANDARD  PROGRESSIVE  MATRICES. 

that  the  item  must  be  identified  in  the  text  of  your 
boo*    as    fi^re  M    fro.   RAVEN'S    STANDARD   PROGRESSIVE  MATRICES. 

3  that  you  include  an  acknowledgement  of  the  permission 
of   the  copyright   owners,    J.C.    Raven    Ltd 

4  that  on  or  before  publication  a  reduced  fee  of Jj5  is 
paid  by  cheque  »ade  payable  to  J.C.  Raven  Ltd  and  sent  to  this 
address. 

Separate   author   consent    is    not    required. 

This    permission    applies    to    the    reproduction    of    the 

,-«  t hi  first  edition   of   your   dissertation  only,   and   al. 

fiaure    in  the  ursx.  eaitiou   y*.    jv  .      +  >,;_   i«»tt«»r  are 

rights  other  than  those  specifically  granted  in  this  letter  are 

reserved  by  the  copyright   owners. 

YourV  sincerely, 


John  Mclaughlin 
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PARENT    INFORMATION    LETTER 


Dear  Parents; 


I     am     the     specialist     for     physical     disabilities     and 

Traumatic  Brain   Injury   for  Duval  County  Public  Schools  and  a 

normal    student    in    Special    Education    at    the    University   of 

F?ori5a      As    nlrt    of    mf  dissertation    research    I    am   studying 

reading' comp?lhensionyfor    adolescents    with    traumatic   brain 

iniurv        Participants    in    this    study    will    be    asked    to    read 

naraqraphs    from    public    school    reading    material    and    answer 

auest ions    about    this    material.     Each    student    will    receive 

instruction    in    one   of    two  reading   comprehension    techniques. 

This   activity  will   take  place   for    30   to   60   minutes   each  day 

durinq      the      regularly      scheduled      instructional      time     for 

annroximatllv    three    to    four    weeks.     The    classroom    teacher, 

?e"acher  assistant 'or  trained  instructor  will  administer  this 

activity   as   part   of   the   total   instructional   program.      It   is 

bSSlS  that"  participants  in  this  training  will  improve  their 

ability  to  comprehend  written  material.      Additionally,    it  is 

believed  that  this  information  will  assist  in  gaining  a  better 

understanding  of  appropriate  instructional  methods  to  use  for 

adolescents  with  traumatic  brain   injury. 

Soecifically,  I  am  asking  for  your  permission  to  (1) 
include  your  c^ld  in  this  project,  (2)  obtain  achievement  and 
o?her  descriptive  information  from  school  records,  (3)  obtain 
information  from  medical  records  relevant  to  this  injury,  and 
M)  delude  you  in  completing  a  questionnaire  regarding  your 
child?  The  questionnaire  will  be  brief  and  will  involve 
questions  regarding  your  Gild's  activities  prior  to  and  after 
the  injury.  Codes  will  be  assigned  to  each  ^artlc^an'l° 
maintain  the  confidentiality  of  information,  no  actual  names 
will  be  used   in   any  written  reports. 

Participation  in  this  project  is  voluntary,  non- 
narticiDation  will  not  affeel  your  child's  services  or 
freatminf  in  any  way.  There  are  no  foreseen  risks  to  your 
chUd  by  theirLrticipation  in  this  project.  You  have  the 
rioit  to  withdraw  permission  for  your  child's  Participation  at 
any  time  during  the  project.  No  monetary  or  other  compensation 
will  result   from  participation  in   the  study. 

If  you  have  any  questions  about  any  aspect  of  this 
project  please  call  Carol  Wright,    737-0923. 

Sincerely, 

Carol  L.  Wright,  M.Ed. 
Principal  Investigator 
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PARENT  INFORMED  CONSENT 

I  have  read  and  I  understand  the  procedure  for  this 
project 
described  on  the  attached  page.   I  give  permission  (1)  for  my 

child to  participate  in  this 

study  of  reading  comprehension  for  adolescents  with  traumatic 
brain  injury;  (2)  for  achievement  scores  and  descriptive 
information  to  be  obtained  from  my  child's  school  records  for 
use  during  this  study;  (3)  for  medical  records  relevant  to 
this  injury  to  be  obtained  and  used  during  this  study;  and  (4) 
to  complete  a  brief  questionnaire. 

I  have  read  and  I  understand  the  description  of  my 
child's  participation  in  the  project  named  above  and  have 
received  a  copy  of  this  description.  I  understand  that  all 
information  will  remain  confidential  with  respect  to  the 
identity  of  my  child.  I  understand  that  I  may  withdraw  my 
consent  for  my  child's  participation  in  the  above  named 
project  at  any  time  I  wish.  I  understand  that  neither  I  nor  my 
child  will  be  compensated  for  participation  in  the  study  and 
that  there  are  no  foreseen  risks  to  my  child  by  his/her 
participation  in  this  project. 


SIGNATURES: 


Parent/Guardian  Date 


2nd  Parent/Witness  Date 


Approval  for  use  through  November  3,  1995 
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SUBJECT  CONSENT  FORM 


Subject  Name  . Date 

Teacher  . 


Project  Location. 


It  has  been  explained  to  me  that  I  have  the  opportunity 
to  learn  reading  comprehension  skills  that  will  help  me  in  my 
school  work.  I  would  like  to  participate  in  this  learning 
project.  I  understand  that  scores  will  be  recorded  for  how 
many  questions  I  can  answer  about  information  in  a  paragraph 
I  have  read.  Also,  I  understand  that  my  identity  will  be  kept 
confidential  and  a  number  will  be  used  in  all  permanent 
records  instead  of  my  name.  I  understand  that  I  will  not  be 
paid  to  participate  in  this  project  and  that  there  are  no 
foreseen  risks  to  me  by  my  participation. 


Student  Signature  or  Mark  Date 


Teacher  Signature  Date 


Principal  Investigator  Signature  Date 

Carol  L.  Wright 


APPENDIX  B 

SELF-QUESTIONING  WITH 

OVERT  VERBALIZATION  TRAINING 

SITUATIONS  A  -  D 
RAVEN'S  STANDARD  PROGRESSIVE  MATRICES 


PROCESS  TRAINING  QUESTIONS 
Situation  A 


1.   Describe  the  pattern  on  this  page  in  detail. 
"Tell  roe  what  you  see." 
"How  would  you  describe  it?" 


Look  at  the  choices  at  the  bottom  of  the  page, 
describe  each  choice. 

"Look  at  each  box  at  the  bottom  of  the  page, 
tell  me  what  you  see  in  each  one." 

"Describe  each  one." 


3.   After  you  choose  the  box  you  think  fits  the 

pattern  at  the  top  of  the  page,  explain  why  you 
believe  this  to  be  the  correct  answer. 

"Choose  the  box  you  think  fits  into  the 
pattern  at  the  top  of  the  page." 

"Why  do  you  think  this  is  the  right  answer: 


Explain  why  each  of  the  nonchosen  answer 
alternatives  was  incorrect. 

"Tell  me  why  each  of  the  other  boxes  at  the 
bottom  are  not  the  right  answer." 
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PROCESS  TRAINING  QUESTIONS 
Situation  B 


Describe  the  pattern  on  this  page  in  detail 

"Look  at  the  big  box,  describe  what 
you  see." 


Look  at  the  choices  at  the  bottom  of  the  page, 
describe  each  choice. 

"Look  at  the  bottom  of  the  page,  look  at  each 
box  and  tell  me  what  you  see  in  each  one." 

"Tell  me  what  you  see  that  is  alike  or 
different  about  each  box  at  the  bottom  of 
the  page . " 

"Tell  me  what  you  see  that  is  alike  or 
different  from  the  big  box  at  the  top  of 
the  page . " 


3.  After  you  choose  the  box  you  think  fits  the 
pattern  at  the  top  of  the  page,  explain  why  you 
believe  this  to  be  the  correct  answer. 

"Do  you  see  a  box  at  the  bottom  of  the  page 
that  looks  like  it  goes  in  the  big  box  at 
the  top?" 

"Describe  that  box." 

"Tell  me  why  you  think  it  goes  with  the  big 
box  at  the  top." 

4.  Explain  why  each  of  the  nonchosen  answer 
alternatives  was  incorrect. 

"Tell  me  why  each  of  the  other  boxes  at  the 
bottom  of  the  page  are  not  the  right 
answer. " 

"Do  any  of  the  other  boxes  at  the  bottom  look 
like  they  belong  with  the  big  box  at  the 
top?" 
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PROCESS  TRAINING  QUESTIONS 
Situation  C 


Describe  the  pattern  on  this  page  in  detail. 

"Look  at  the  big  box  at  the  top  of  the  page." 

"Tell  me  what  the  big  box  looks  like." 

"Do  you  see  lines  (dots,  circles,  curves)? 
How  many?" 

"Where  are  the  lines  (dots,  circles,  curves) 
in  the  box?" 

"Are  there  any  other  shapes  in  the  box?" 

Look  at  the  choices  at  the  bottom  of  the  page, 
describe  each  choice. 

"Look  at  the  first  box  at  the  bottom  of  the 
page,  tell  me  what  you  see." 

"Do  you  see  lines  (dots,  circles,  curves)?" 

"Where  are  the  lines  (dots,  circles,  curves) 
in  the  box?" 

"Are  there  any  other  shapes  in  the  box?" 

(Continue  for  each  box  at  the  bottom  of  the 
page) 

"Do  you  see  a  box  that  looks  like  it  fits  in 
the  big  box  at  the  top  of  the  page?" 

After  you  choose  the  box  you  think  fits  the 
pattern  at  the  top  of  the  page,  explain  why  you 
believe  this  to  be  the  correct  answer. 

"Describe  the  box  you  think  goes  in  the 
big  box  at  the  top  of  the  page." 

"Why  do  you  think  it  goes  in  the  big  box  at 
the  top  of  the  page?" 

"Does  it  have  lines  (dots,  circles,  curves) 
like  the  box  at  the  top  of  the  page?" 
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4.   Explain  why  each  of  the  nonchosen  answer 
alternatives  was  incorrect. 

"Look  at  each  of  the  other  boxes  at  the 
bottom  of  the  page." 

"Does  the  box  have  lines  (dots,  circles, 
curves)  like  the  big  box  at  the  top  of 
the  page?" 

"Tell  me  why  it  does  not  go  in  the  big  box  at 
the  top  of  the  page." 

(continue  for  each  nonchosen  box) 
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PROCESS  TRAINING  QUESTIONS 
Situation  D 


Same  questions  as  for  Situation  C. 

Use  physical  prompts  and  modeling  during  questions: 

(a)  pointing  to  identified  box 

(b)  trainer  puts  finger  on  lines,  dots, 

circles,  shapes 

(c)  trainer  verbally  identifies  shape 

when  finger  is  placed  on  it 

(d)  trainer  may  place  subject's  finger  on  boxes  or  shapes 
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Raven's  Standard  Progressive  Matrices 
(example) 


SETA 
Al 
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MATRIX    SCORE    SHEET 


Subject  No. 

Trainer: 

Date:        


TRIAL  NO. 

MATRIX  NO. 

■  — ^ ■ 

SITUATION 
COMPLETED 

1 

2 

3 

4 

5 

6 

7 

Situation  Key: 


(A)  Completes  on   first   trial   with  standard 

questions 

(B)  Completes  on  second  trial  with  revised 

questions 

(C)  Completes  on  third  trial  with  revised 

questions  with  verbal  assistance 

(D)  Completes  on  fourth  trial  with  revised 

questions  with  physical  modeling  and 
assistance 

(E)  Unable  to  successfully  complete  after 

four  trials,  return  to  first  of  last 
two  successful  matrix  trials 
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STUDENT  RESPONSE  FORM 
READING  COMPREHENSION 

INDEPENDENT  READING  COMPREHENSION 

Student  No.. 

Tra  iner : — 

Date: 


Trial  number:. 


Passage  Source:. 
Passage  Title:_ 


Check  the  phase  this  comprehension  check  is  being  used  for: 

Baseline  Al'  _         Cognitive  Baseline  A2;  #  _ 

Al"  __         Processing_  7o>  *   ~ 

Al'"__  — 

Paraphrasing 

Other :  __ 


Baseline  A3_       Follow-up  A4 — 


6. 

7.      

8.      - 

9. 

10.    . 

Number  Correct: 


APPENDIX  C 

INSTRUCTIONAL  MATERIALS 

PARAPHRASING  STRATEGY 


Paraphrasing  Strategy  Cue 


c^tfpq  por  PARAPHRASING 

STEP  1 .     Read  a  paragraph 

STEP  2.     Ask  yourself,  "What  were  the  main  idea  and  details 
in  this  paragraph?" 

STEP  3.     Put  the  main  idea  and  details  into  your  own  words. 
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Paraphrasing  Strategy  Cue  Card  #2 


p^njKirf  JHP  MAIN  IDEA 

What  is  this  paragraph  about? 

This  paragraph  is  about 

What  does  it  tell  me  about - 

It  tells  me . — 


pi  APFS  TO  LOOK 

1 .  Look  in  the  first  sentence  of  the  paragraph. 

2.  Look  for  repetitions  of  the  same  word  or  words  in  the 

whole  paragraph. 
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Paraphrasing  Strategy  Cue  Card   /3 

RFOU1RFMENTS  FOR  A 
PARAPHRASE 

1 .  Must  contain  a  complete  thought 

-  subject 

-  verb 

2.  Must  be  totally  accurate 

3.  Must  have  new  information 

4.  Must  make  sense 

5.  Must  contain  useful  information 

6.  Must  be  in  your  own  words 

7.  Only  one  general  statement  per  paragraph  is  allowed 
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PARAPHRASING  VERBAL  PRACTICE 
CHECKLIST 


Student  No. 

Trainer: 

Date: 


Attempts 

12  2 

Describing  the  strategy  in  own  words  —      —  — 

Naming  the  steps: 

Read  a  paragraph                          —     —  — 

Ask  "What  were  the  main 

idea  and  details?"                        —      —  — 

Put  the  main  idea  and  details 

into  your  own  words                   —      —  — 


PARAPHRASE  SCORE  SHEET 
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Student  No. 
Date: 


Passage  Title: 
Level: 


Trainer: 


.Passage  Source: 


Trial  No. 


Paraaraph  # 

Main  Idea 

Details       i 

Scores : 

Main  Idea: 

Points : 
(max  1  per  para) 

Detail: 

Points : 
(max  2  per  para) 

Total 
Points : 

Paragraph  1 

Paragraph  2 

Paragraph  3 

Paragraph  4 

Paragraph  5 

Total  Score  Toward  Mastery  = 
No.  Paragraphs  x  3 
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STUDENT  RESPONSE  FORM 
READING  COMPREHENSION 

PARAPHRASING  TRAINING/  READING  COMPREHENSION 
Student  No. 


Trainer: 
Date: 


Trial  number: 


Passage  Source:. 
Passage  Title:_ 


1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


Number  Correct:. 


APPENDIX  D 
SATISFACTION  QUESTIONNAIRES 


Trainer 
Satisfaction  Questionnaire 


Name: -   Date: 

Student's  Name:__ 


Directions:     Place  a  check  beside  the  response  that  best 

describes  your  opinion.   Write  any  additional 
comments  in  the  space  provided  at  the  end  of 
the  questionnaire. 

1.  Reading  comprehension  is  important  for  a  student  to 

learn. 

definitely  not sometimes definitely  is — 

2.  The  student  improved  his/her  reading  comprehension 
during  the  planning  training  (matrices  with  self- 
questioning)  program. 

definitely  not sometimes definitely  did — 

3.  The  student  improved  his/her  reading  comprehension 
during  the  paraphrasing  training  (RAP)  program. 

definitely  not sometimes definitely  did 

4.  I  will  recommend  that  other  teachers  teach  the 
planning  (self-questioning)  strategy. 

definitely  would  not maybe — 

definitely  would 

5.  I  will  recommend  that  other  teachers  teach  the 
paraphrasing  (RAP)  strategy. 

definitely  would  not maybe — 

definitely  would 
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6.  I  would  use  the  planning  (self -questioning)  strategy  to 
teach  reading  comprehension  to  other  students. 

definitely  would  not maybe 

definitely  would 

7.  I  would  use  the  paraphrasing  (RAP)  strategy  to  teach 
reading  comprehension  to  other  students. 

definitely  would  not maybe 

definitely  would 


8.   Before  participation  in  this  study  I  have  received 
training  to  teach  in: 

Planning  Skills  Strategies 

(self-questioning) 


Paraphrasing  Strategies. 
Comments : . 
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Student 
Satisfaction  Questionnaire 


Name: Date: 


Directions:   Place  a  check  beside  the  response  that  best 
describes  your  opinion.   Write  any  additional  comments  in 
the  space  at  the  end  of  the  questionnaire. 

1.  Reading  comprehension  is  important  for  me  to  learn 
better  in  school . 

definitely  not sometimes definitely  is 

2.  The  reading  strategy  with  the  puzzles  and  self- 
questioning  (planning)  helped  me  improve  my  reading 
comprehension . 

definitely  didn't did  a  little definitely  did 

3.  The  Paraphrasing  Strategy  (RAP)  helped  me  improve  my 
reading  comprehension. 

definitely  didn't did  a  little definitely  did 

4.  I  improved  my  ability  to  understand  reading  passages, 
definitely  didn't did  a  little definitely  did 

5.  My  teachers  have  noticed  that  I  have  improved  my 
reading  comprehension  skills. 

definitely  have  not have  a  little 

definitely  have  

6.  My  friends  have  noticed  that  I  have  improved  my  reading 
comprehension  skills. 

definitely  have  not have  a  little 

definitely  have 

7.  My  family  has  noticed  that  I  have  improved  my  reading 
comprehension  skills. 

definitely  have  not have  a  little 

definitely  have 
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8.  I  can  use  planning  (self -questioning)  and  paraphrasing 
(RAP)  strategies  on  my  own  to  improve  my  understanding 
of  reading  passages. 

definitely  could  not maybe definitely  could 

9.  I  will  use  planning  (self -questioning)  and  paraphrasing 
(RAP)  strategies  in  my  classes  to  help  me  learn. 

definitely  would  not maybe definitely  would 

10.  Other  students  should  learn  planning  (self- 
questioning)  strategies  to  help  them  better  understand 

what  they  are  reading. 

definitely  would  not maybe definitely  would 

11.  Other  students  should  learn  paraphrasing  (RAP) 
strategies  to  help  them  better  understand  what  they  are 
reading. 

definitely  would  not maybe definitely  would 
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